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Automatie Gear Cutter. 





In our issue of April 5th we illustrated 
an improved automatic spur gear cutter, 
designed especially with reference to such 
work as is done in cutting gears for electric 
motors, and therefore capable of cutting 
spur gears only. The present illustration 
is of a machine of the same type and re- 
taining the same general characteristics, but 
arranged to cut bevel as well as spur gears. 

In this machine, as in the former one, the 
cutter is placed in the center of the saddle, 
is fed forward by a screw which is directly 
in line with it, and all extra belts, tighteners, 
etc., are dispensed with. 

It is built by Gould & Eberhardt, New- 
ark, N. J. . 

ontecicccsciililililip mcmama 
A New Arrangement of Taper Attach- 
ment, 





In our Chicago correspondence (issue of 
August 3, 1893), we referred to a new ar- 
rangement of the Slate taper attachment 
for lathes, as exhibited by Flather & Co., of 
Nashua, N. H. At that time we were able 
to give only asmall sketch illustrative of 
the main idea, but now are enabled to give 
engravings showing the construction fully. 

The engraving, Fig. 4, shows the back 
of a 16-inch ‘‘ Flather” lathe with this im- 
proved taper attachment applied to it, and 
the details of construction are plainly shown 
by the smaller engravings. 

In this lathe the cross-feed screw is not 
journaled and collared at the front of the 
carriage in the usual way, but slides freely 
within a sleeve shown in section at Fig. 1, 
the crank handle being keyed to the reduced 
end of this sleeve instead of directly to the 
screw, which latter is turned by a feather 
fixed in the sleeve and engaging with a 
spline which extends for a short distance 
from that end of the screw. 

Teeth cut in the enlarged portion of this 
sleeve, as shown, make of it a pinion also 
by which the screw is driven when the 
1utomatic cross-feed is in use. 
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The screw passes through the nut in the 
usual manner, and is journaled at the back 
end in a sliding block shown enlarged at 





Fig. 5. This block fits over the dovetailed 
cross-slide and slides freely upon it, except 
when clamped, which can be done by tight- 






ening a screw. On the under side of the 
sliding block isa lug which slides through 
a short opening or slot formed in the exten- 
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TAPER 


sion of the carriage, and in this lug the 
cross-feed screw is held by the collar inside 
and nut and washer shown outside, below 


AUTOMATIC GEAR CUTTER 


which the lug is further extended at right 
angles and is adapted to be attached to the 
block sliding upon the guide-bar as shown. 
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A side view of this is shown at Fig. 2. 
It will thus be seen that the sliding block, 
cross-feed screw and tool block will be 





ATTACHMENT. 


moved out or in by the guide-bar to pro- 


the usual manner for adjustment of cut, 
etc., the adjustable stop and stop screw 
shown either taking up all lost motion when 
necessary, or gauging the depth of cut, as 
in screw cutting. With the sliding block 
disconnected from the taper and clamped to 
the cross-slide the lathe turns straight, and 
all this is accomplished by simple, direct 
and convenient mechanism. 

The guide-bar is placed upon sliding 
brackets, as usual, and the bolts by which 
it is clamped to these when set have their 
heads sunk into the top of the bar, as shown 
at Fig. 5, and can be reached with a wrench 
from the front of the lathe. The bar is 
adjusted by means of a graduated disk 
(Figs. 2 and 3), by which a bevel pinion, 
shown in dotted lines at Fig. 3, is made to 
swing the bar. An adjustable graduated 
stop in the face of the disk further adds to 
the facility of setting the bar. 

All parts of the taper attachment are pro- 
vided with means of adjustment to take up 
wear, 

ee 

A correspondent writes us: Can you or 
some of the readers of the AMERICAN Ma- 
CHINIST tell me through the columns of 
your paper how to make brass ball valves 
from one to ten inches in diameter, all balls 
above two inches to be cast hollow, core 
hole to be plugged and turned to as near a 
balance as possible? 

The subject referred to by our correspon- 
dent opens up a wide field, in relation to 
which we shall hope that some of our cor- 
respondents may be able to give him help. 
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"Fig. & 


The best methods to be practiced in all such 


duce tapers, and that the tool canat the same cases are generally come at through ex- 


time be moved by the crank handle in 


perience and study. 








Compound Radiator Valve. 





We illustrate herewith a new valve for 
radiators, which is designed to do away 
with the annoyances and danger of flooded 
floors, which often result from the usual 
plan of fitting a radiator with two valves— 
one on the steam pipe, the other on the re- 
turn pipe, besides an air valve or cock, all 
of which require looking after. 

The valve here shown is the only valve 
































of any kind to be used about a radiator by 
this system, and consequently there is but 
one thing to be looked after, and that sim- 
ply to turn the steam on or off in the usual 
way. 








up each of the coils, and the water of 
condensation flows out at the passage ( and 
through the return pipe to the receiver or 
boiler. The check valve D absolutely pre- 
vents any reversal of the circulation, and 
therefore a positive, continuous circulation 
in one direction is maintained. This check 
valve is so attached that it may readily be 
removed, ground to its seat, or a new one 
substituted as required through the usual 
wear of such parts. It may be readily 


Fig. 2. 
inspected by removing the plug at H. These 
compound valves can be attached to all 
styles of radiators now in use and with the 
simple addition of the second pipe to oppo- 
site end of radiator from the valve. The 
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Fig. 3. 
RADIATOR 


COMPOUND 


Among the objects sought for by the in- 
ventor of this valve, isa more positive and 
complete circulation of steam, as well as to 
avoid the necessity of an air cock on each 
radiator. 

By referring to the engraving, Fig. 1, it 
will be seen that there are two steam or sup- 
ply pipes which put steam into each end of 
the radiator; by means of which the entire 
radiating surface is at once brought into 
operation, and the possibility of being “‘ air 
bound” (so common to some radiators) is 
avoided. It is often found impossible to 
start the air out of a radiator in admitting 
steam on a cold morning, and it is some- 
times hours before the entire radiating sur- 
face can be brought into action. How this 
system operates to avoid this difficulty will 
be readily understood from an inspection of 
the valve as shown in Figs. 2and 38. These 
cuts show an angle valve with the usual 
wheel stem and stuffing-box. The passage 
A leading from the valve is, however, 
divided horizontally into two parts, so that 
while this valve is screwed into one end of 
a radiator and supplies steam to it direct, 
a pipe is also attached to a second outlet B, 
through which steam is introduced into the 
opposite end as shown in Fig.1. This pipe 
passes either behind the radiator when it 
stands near a wall, or through between the 
coils when the radiator stands out in the 
room. Steam being turned on, it flows into 
the ends of the radiator and quickly heats 


VALVE. 

return pipe may be easily connected under 
the radiator without changing holes in 
ceilings or floors. 

It will be seen that each radiator is con- 
trolled by one valve only, so that any per- 
son can close this valve and shut off the 
steam without the necessity of considering 
how many other valves must be closed to 
prevent flooding the room. The water 
which remains in the radiator will take care 
of itself and will, by gravity, discharge 
through the check valve J), therefore there 
is no danger of freezing up ina cold room, 
as is the case where there are two valves 
on each radiator and both of them closed, 
thereby imprisoning the water. In fact, as 
will be seen, the necessary manipulation in 
order to manage the radiator is reduced to 
its simplest possible element. The valve is 
the invention of James H. Hutchinson, 117 
West One Hundred and Fifteenth street, 
New York. 
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Tool Dressing. 





By B. F. Spaupina, 





To dress a tool is to give it its proper 
shape, to put it in order. It includes the 
original forging, and the subsequent repair- 
ing of tools at the forge. 

Tool dressers are generally very accom- 
modating and good-natured, but it is not 
pleasant to any one of them to have his fire 
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disturbed by any person who takes a no- 
tion to stick a tool into it. If you only 
want to draw the temper out of the tool, 
don’t do it in such a way as to draw the 
temper out of the tool dresser also. The 
fire is run for the convenience of the shop, 
of course, but as long as there is a man 
specially detailed to run it, and he has the 
responsibility of the work—no disclaimer 
can relieve him of this—let him run it to 
suit his own notions. Tell him what you 
want, and, perhaps, he had rather let you 
do it than to bother with it himself, but if 
you spoil the tool, who will excuse him? 

Some shops do not keep a tool dresser all 
the time ; they have their dull seasons, and 
then the machinist has to turn himself into 
an amateur tool dresser, and make his tools 
the best way he can. Then he wishes he 
had watched the motions of the blacksmith 
a little closer, and asked him for an insight 
into some of his methods. That accommo- 

dating person would be quite 

willing to exhibit and explain 

his methods, if he had time, 
-_ for he realizes that the more 
| there is known about his bus- 
iness, the better its difficulties 
will be appreciated, and the 
more important it will appear 
to be to employ a man who is 
skilled in his craft. While a 
machinist, with good mechan- 
ical ideas, is learning to make 
as good a tool as a blacksmith 
can make, he is also learning that amateur 
work is too expensive to be carried on for 
profit. 

It may help some who have to make tools 
to read a description of some approved 
methods of forging the kinds in common 
use for turning and planing. There may 
be better ways than these I describe, but 
these are practical. They are old-fashioned, 
tools have been made by them from the 
beginning, and are still. My father learned 
them in Lowell when engine turning super- 
seded shoulder tools, and I learned them 
when I was an apprentice. I have nothing 
against patent tool holders; they are good 
and economical; so are drop-forged tools; 
but a well-made hand-forged turning tool, 
solid with the shank, is a friend you can 
stake your faith upon. 

In dressing turning tools it is a matter of 
primary importance to use such means to 
handle them as will hold them firmly and 
securely, so they may be placed in their 
proper positions on the anvil, and controlled 
to remain there, without danger of flying 
about when they are struck. The best way 
to hold them is with tongs, grooved to seize 
them edgewise. The jaws of the tongs 
should be stout, and twice as long as the 
tool-stock is wide. The groove should not 
run the whole length of the jaws; when the 
tongs are new, the groove may be as long 
as one and a half times the width of the 
tool-stock, and it will wear out longer by 
usage. 

Diamond points are sometimes made for 
planer tools, especially with the whole of 
the diamond point standing above the body 
of the tool, and sometimes quite commonly 
for turning tools, with the point starting 
about half way down. The first is shown 
at Fig. 1, and the second at Fig. 2. Both 
of these figures show too much pitch for 
planer tools; they stand at an angle of about 
180 degrees with the shank; planer tools, 
generally, need no more than 95 degrees 
pitch. The position of the point of Fig. 2 
is shown in its relation to an inch circle, as 
set a quarter of an inch above the center. 
In Fig. 1 a line is drawn at right angles to 
the tool shank to represent the planer 
platen, and a line at 95 degrees represents 
the clearance of a tool, standing at that 
angle. 

Before heating the tool-stock, examine it 
to see that it is square; if it is diamonding, 
either square it up, or make the tool on the 
right end to have the side rake come the 
right way. If you make a right-hand tool 
on a piece of steel that pitches to the right, 
you will have to give it extra pitch to the 
left, to get sufficient side. rake. Very few 
tools rest perfectly flat on the bottom in the 
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tool-post; they ought to, but they don’t, 
and, perhaps, not one man out of a hundred 
ever had a tool dodge on account of thi; 
irregularity; but a tool will not cut unless 
it is ‘‘ backed off” or ‘‘ set off” enough t 
let the edge enter the work. 

The processes of making the two forms o; 
diamond points are similar. To make th 
first, the stock may be dubbed down blunt 
ly on the point, or it may be laid over th 
corner of the anvil, without any prelimina 
ries, as at Fig. 3. It is then struck at 4 
and the stock bent down to about the shap 
shown by the first dotted line. The strik 
ing on A, to bend this short end down 
naturally narrows it up, something as shown 
in the sketch, and it spreads the other wa, 
at the same time. After striking a few 
blows to bend it, it should be laid flat o 
the anvil, and reduced to its regular thick- 
ness. Don’t let it get too much out < 
shape at any time, but true it up as you g 
along, and keep it in some regular shape s 
it will not look as though it had beer 
bungled at, and knocked into confusion 
Work diamond points—and all other too); 
which have to be dressed repeatedly—ove: 
a corner of the anvil as rounding as 2 inch 
round iron; circle, ;8; inch radius. This 
helps to keep out cold shuts. When any 
sharp corners are left in the throat the too! 
is weakened by them in the first dressing 
and cold shuts are sure to start from them 
in the second, unless the old point is en 
tirely cut off. 

If you are to make a necked tool, like 
Fig. 2, strike it directly over the corner of 
the anvil, 80 as to sink the corner into the 
stock the depth you desire to go; but if 
you intend to make Fig. 1, this must be 
carefully avoided, as you are not to decrease 
the size of the stock at the root of the point; 
the blows should, therefore, be struck be- 
yond the corner, and as soon as the stock is 
bent enough to catch a hold, the direction 
of the blows must be changed so as to bear 
against the hold, getting it into the shape 
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Too. DRESSING. 


of the second dotted line of Fig. 3. When 
the tool has been got into this shape it 
pitches too much, and has to be got up 
straighter. It must be laid on the anvil 
sidewise, in such a position that the heel 
can be thinned by striking it an oblique 
blow with the hammer, at an angle corre- 
sponding to the position in which the tool 
lays on the anvil, so that the heel may be 
thinned by the hammer and anvil alike. 
This thinning will give it a side view like 
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Fig. 4. Now, by driving down the stock 
edgewise to the width of the shank, and 
keeping the heel thinned, the angle of the 
rake may be changed to. any pitch desired. 

The tool is nowin good shape to make 
either a square or round nose, or a diamond 
point. Up to this stage it should have been 
kept quite full at the roots. The corners 
of the present shape are now to be ham- 
mered in, and a new square formed, with 
the sides in the right places to give shape 
to a diamond point. It may be remarked 
here that care must be taken to avoid giv- 
iug the tool a diamond shape in a straight 
cross-section, but it should be kept as nearly 
square as possible; that is the best shape 
to have a piece of stee in to refine it by 
hammering ; it will be diamond-shaped on 
the face when it is cut off obliquely. 

Some tool dressers do not make any effort 
to give a good form to the heel; they hold 
the end of the tool over the far corner of the 
anvil, let the striker hit it a couple of blows 
to bend it, and then take it over the near 
corner and work off the point, and let the 
heel go in slunk shape. A better looking 
job can be made, with but little more 
trouble, which will leave the heel standing 
up flush, and whenever it becomes necessary 
to put the tool to all the work it can stand, 
as when it is drawn back into the tool-post 
to get all the stiffness possible, it will have 
a good support on the heel as it rests on the 
tool block. 

As the front flats, or sides, of the square 


extend to the heel, while the back flats, or | 


sides, of the square only go down to the 
body, the back sides will receive a propor- 
tionally larger share of the effects of the 
blows which are struck to change the shape. 
It is for this reason that the tool at this 
stage should be stout at the roots, because 
the resistance has to be found just there, 
and not higher up, which is to be battered 
against to shape the front end of the heel. 
The shaping of the front end of the heel, to 
the V shape, as the diamond point is being 
started, is best done over the far corner of 
the anvil by holding the tool obliquely to 
the face of the anvil, and shifting it to 
positions right and left, oblique to the front 
side of the anvil, as the blows are struck to 
give it shape, as is shown in Fig. 5. 

\ little practice will enable the workman 
to master this difficulty of making the steel 
stand up to be hammered, when the backing 
does not directly oppose the full surface of 


the hammer stroke ; it is a desirable accom- | 


plishment frequently called into play. In 
this case a few well-directed blows give the 
needed shape. 

When the heel has been blocked out into 
promising shape, work on the point may be 
commenced on the near side of the anvil. 
This necessitates the workman’s getting 
down low enough to throw the left hand, 
which grasps the tongs, considerably lower 
than the anvil, so as to bring the back side 
of the point in contact with the face of the 
anvil, while the right hand uses the hammer 
on the front sides of the point. The work- 
man is liable to spread himself to get this 
position, and it may be some time before it 
ceases to be inconvenient. A spread eagle, 
walking on the ground, is the most awkward 
thing imaginable, but sailing the sky it 
is an awe inspiring spectacle. I have seen 
& workman making a spread eagle of him- 
self, fixing diamond points, who was, also, 
an awe-inspiring spectacle. If it had only 
been hinted to him that he could bend his 
knees—squat a little—he could have pulled 
himself together compactly, and got at his 
work handily. 

After drawing the point out square, it has 
to be cut off, and upon the way in which 
this operation is performed depends the 
amount of grinding which has to be done. 
Many a young tool dresser has heard the 
complaint that he left too much work to be 
done at the grindstone. If a helper is at 
hand, the point may be cut with a thin- 
edged chisel. If the tool is not hot enough 
to cut off at the forging heat, set the tool 
With the front side on the anvil, and mark 
it on the back side with the cold chisel 
where the cut is to be made, then heat it, 
hot too hot, bring it out, and set it in the 
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same position on a plate of soft iron on the 
anvil. The cold-chisel mark will guide the 
hot chisel, so you can get at it at once, with- 
out fumbling about and wasting the best 
of the heat. The chisel must be held as 
sloping as the bevel of the cut is to be. 
Look out for the pieces! Don’t let them 
fly! Many eyes have been put out by 
them. The last blow should be light, and 
if the cutting plate is soft, the pieces will 
not be so apt to fly viciously. 

In the absence of a helper, an anvil cut- 
ter, or ‘‘ hardy,” is as good a tool as need be 
for cutting 
off the points. 
It should be 
asmuch as38) {Ss 
inches high | @# 
in order to les 
get a good J... 
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slope to the \\ 
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ficiency until he can take a piece of 1}''x”, 
with a helper, or 1’'x}’ alone, and forge, 
cut off, and harden a tool at one heat. In 
jobbing shops in Boston, the common price 
used to be, for 1’’x4’’ and less, 10 cents ; and 
for 1$'’x%'’, 25 cents for each new tool, be- 
sides the cost of stock, which the customers 
generally preferred to furnish themselves. 
A fire was expected to charge up a dol- 
lar an hour on an average for the pro- 
prietors. They would have become rich if 


they had realized all their expectations. 
——-_ me 


Improved Vise and Heel Clamp. 





In our issue of November 19, 1891, we 
illustrated an improved bench vise for 
wood-workers, patternmakers, etc., which 
was universal in the sense that it could be 
placed and made to hold work in almost 
any conceivable position. We now illus- 
trate a vise which is intended for ordinary 
wood-work. 

At Fig. 1 the vise is shown in its ordinary 
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used in such a manner as not to pull the 
stock away from the very point, or it will 
draw away and be narrower there, and 
make more grinding necessary. 

Instead of cutting it with a chisel, the 
bevel of the cut may be hammered down. 
To do this, set the cutting face of the tool 
so that nearly the whole length of the face 
required will rest on the anvil, and the sur- 





Fig. 1. 


plus reach over the sharp front corner, 
strike a smart blow to carry the surplus 
down, and this will make a hold to hammer 
against until it cuts off. By hammering 
against it, and edging up the point as it 
spreads, an angle as blunt as 45 degrees 
may be easily hammered, and the steel at 
the point be very well refined. 

Attention to the minute directions here 
given, and some practice, will enable the 
learner to make a good diamond point. 
He should not rest satisfied with his pro- 


position. The jaws are 12 inches long and 
6 inches wide, giving a good clamping sur- 


face, and work can be held either side of 


the screw with equal facility. 
This vise is so arranged that it can be 


swiveled upon a pivot near the top of the 


bench, and can thus be placed and clamped 
at any desired angle, such as shown at Fig. 
2, for instance, where a board which is to 





Fig. 2. 


IMPROVED VISE AND HEEL CLAMP. 


be beveled upon the edge is held at such an 
angle that the planes and other tools to be 
used upon it can be used easily and con- 
veniently. 

The arrangement for thus placing the 
vise at any angle is simple in construction 
and substantial ; there being a notched bar 
extending under the bench and pivoted to 
the vise which, in connection with a con- 
veniently operated and automatic locking 
arrangement fixes it at any desired position. 

At Fig. 8 the vise is shown turned still 
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further, until in fact its screw is vertical. 
In this position the lower jaw of the vise is 
flush with bench and the work is held upon 
it. This, it will readily be seen, is a 
great advantage for many kinds of work. 

In all these engravings it will be noticed 
there is a heel clamp, the object of which is 
to hold work endwise either in connection 
with the vise or with the bench stop. 

In attaching this clamp, a rack is let iato 
the under side of the bench plank near the 
edge, and the clamp has upon it a pawl 
which engages with this rack. The advan- 
tage of the clamp over the usual tail-screw 
is, that it moves up to the work in any 
position, leaving the bench entirely unob- 
structed at every other point, and it can 
readily be removed entirely by simply slip- 
ping it off the end of the bench. This 
clamp also does away with all necessity for 
cutting holes in the upper surface of the 
bench, the objections to which are so well 
understood. In operating the clamp, it is 
simply pushed along the bench until it 
comes into contact with the work, when, by 
depressing a small lever attached to it, it is 
forced against the work, holding it firmly. 

The vise and clamp are manufactured by 
J. F. Emmert & Son, Waynesboro, Pa. 

<-> 
Emery Grinder. 








This machine is made in seven sizes for 
wheels from 10 inches to 30 inches diameter, 
and is so arranged that any one or any two 
of the different styles of rests shown can be 
attached to it by simply bolting them on. 

The plain rests are shown on the smaller 
machine, and these can be adjusted in any 
direction. 

At the right of the larger engraving isa 


i surface-grinding rest, which is adjustable 


ply passing it over the opening in the plate, 
which, for many kinds of surface grinding, 
is found to be a very efficient and satis- 
factory method. 

At the left of this machine is shown a 
wet grinding arrangement, in which, as 
shown by the sectional view, the water is 
applied to the wheel by pushing down the 
piece at the back into the water, thus rais- 
ing its level to touch the wheel. 

The reservoir is cleaned by removing a 
plug at the bottom. 

Of course, it will be understood that two 
surface or two wet grinding arrangements 
can be used on the same machine if desired, 
and the wheels may vary in grade, and be 
used by two workmen simultaneously. 

The machines are built by the Appleton 
Mfg. Co., Thirtieth and Thompson streets, 
Philadelphia, Pa. 





<> 

The Free Emigrants Labor Bureau, of 
New York, is in the position of being un- 
able to supply the demand for laborers, and 
all this time there is a surplus of laborers in 
the country. As we have before stated, 
men do not, in these times, take kindly 
to occupations just a little different from 
those they have been following, and they 
will suffer hardship rather than change. 











Fig. 3. 


It comes, no doubt, from the economic 
practice of the day that provides that one 
man shall fill the pipe and another smoke it. 
77> 

“The laziest man I ever knew,” remarked 
the foreman to the engineer, ‘‘was Smykins; 
the sight of work to be done seemed posi- 
tively to hurt his feelings.” 

“IT suppose he came to some bad end.” 

‘‘No. His work worried him so that he 
invented a machine to do it for him and got 
rich.”—American Industries. 
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Improved Vernier Caliper. 





We illustrate by the accompanying en- 
graving a new form of vernier caliper 
which has two points placed opposite the 
jaws as shown, the inside surfaces of these 
pointed projections being straight and par- 
allel, so that when the caliper is set at 0 
these surfaces are together, and any other 
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setting corresponds exactly to their distance 
apart. On account of this form the point 
can be sharpened as often as necessary with- 
out in the least changing their relative po- 
sitions so long as the inner parallel surfaces 
are not touched. 

It will be seen that this affords a ready 
means of laying off distances with all the 
exactness obtainable by vernier gradua- 
tions, and the fact that these distances are 
laid off direct by the vernier caliper itself, 
of course, contributes to the certainty of the 
operation. 

This form of caliper is made by E. G. 
Smith, Columbia, Pa. 

a 
Conforming Rotary Motion to Recipro- 
eating Motion. 


By Frank DEW. Ranpvo.pu. 

In writing this article it is not my inten- 
tion to develop any new idea, but merely to 
acquaint some readers of the AMERICAN 
MacHINIsT with a very simple, and yet 
correct way of conforming reciprocating 
motion to rotary motion. The method here 
described would not, of course, be appli- 
cable to all conceivable cases; but, in cases 
where the whole stroke is not required to 
conform to the rotary motion of the crank- 
pin, we have an accurate formula. I tried 
several ways of accomplishing this result, 
but finally decided to use irregular gears ; 
and the method of constructing these gears 
is the substance of the present article. 

In the drawing, which is intended to 
show only a skeleton outline of the mechan- 
ism, the connecting rod B C receives its 
motion through 
the crank A B#, 
fixed rigidly tothe 
20 inch pinion, as ge" 
shown. The cen- 45°) 
ter, A, of this pin- VG 
ion rotates about > 
the axis B, andthe y 
pinion mesbesinto 3 
the 40inch sta- JL 
tionary internal = 
gear, so that the 
pin B, and conse 
quently the con- 
necting rod B 0, tl 
travel in a straight 
line in the plane 
shown in the 
drawing, the 
length of the 
stroke being 40 
inches—the diam- 
eter of the internal 
gear. 

This mechanism 
will be recognized 
by some as an ap- 
plication of 
Evan’s parallel motion, but, for the benefit 
of those who cannot see why the pin B 
moves in a straight line, I would suggest 
that they describe a circle of any conven- 
ient diameter, and cut out a paper disk one- 
half the diameter of the circle, and rol) this 
disk inside the circle. It will readily be seen 
that any point on the circumference of this 
disk moves in a straight line, on a diameter 
passing through the center of the circle. 

Now, if the pin C travels 40 inches, it 
will, in turn, impart 40 inches of horizontal 
travel to the rack driving gear, but, by 
virtue of its resting on a stationary rack, it 
will transmit 80 inches of linear motion to 
the reciprocating table. It is required to 
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give the 25-inch cylinder a peripheral 
velocity equal to that of the table at the 
point of impression J, fora period of time 
corresponding to the sum of the times taken 
by the crank-pin in traveling 45° on either 
side of the 90° position, shown in the draw- 
ing. It must be understood, of course, 
that this arrangement really supposes the 
connecting rod to be of infinite length, 
although a similar result could be accom- 
plished if such were not the case. Motion 
is communicated to the machine through 
the shaft B, the latter having keyed toita 
40-inch gear, which, in turn, is driven by 
an 8-inch pinion. Meshing into the 40-inch 
spur gear is an intermediate gear, trans- 
mitting motion to a 20 inch gear, which has 
keyed to its shaft the first, or driving 
irregular gear, the second irregular gear 
being keyed to the shaft ZH, carrying the 
25-inch cylinder. With an infinite connect- 
ing rod, a 20-inch crank will occupy suc- 
cessively the positions indicated by 90°, 85°, 
80°, 75°, etc. If we assume the velocity of 
the crank pin as unity, the velocity of any 
point on the rod, B C, for any given angle 
of the crank would be proportional to the 
perpendicular let drop from that crank. pin 
position to the diameter. The maximum and 
minimum velocities are at 90° and 0° respect- 
ively, while for any intermediate position, as 
50°, the velocity is represented by the 
ordinate ¢; the distancetraversed by the pin 
CO, from the center of the stroke, being 
represented by the distance B3. The veloc- 
ity of pin C, when the crank pin is at 90°, 
is equal to the velocity of the crank-pin, or 
unity; but, in consequence of the rack- 
driving gear meshing into the stationary 
rack, it receives a circumferential velocity, 
equal to the linear velocity of the pin @. 
There is thus transmitted to the rack on the 
table a velocity of 2, when the crank pin is 
at 90°. The 25inch cylinder must now 
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periphery of the 25-inch cylinder is equal 
to the velocity of the table at the initial 
position of the crank-pin. Since the veloc- 
ity of the pin (C, when at its initial position, 
is unity, the velocity at any other position, 
as at 85°, will be as the sine of the angle 
made by the crank at this position, and is 
represented, graphically, by the line j, thus 
the sine of 85° is .9962 (length of line) 
compared to line 7). When the crank is 
moving through this angle, the pin C, or 
pin B, has traveled through the distance 
B 10, thus transmitting to the table a for- 
ward motion equal to 2 x B10. One turn 
of the 40-inch gear, of course, gives two 
turns to the 20 inch gear, but the circum- 
ferential pitch from 90° to 85°, on the 40 
inch crank-pin circle, corresponds to the 
distance 90° to 80° on the 20-inch spur gear, 
and so on for all different pitches. These 
pitches are spaced off for every 10° on the 
20-inch gear, and through these divisions 
radial lines are drawn from the center of 
rotation YD. When the irregular gears are 
in contact at 80°, we have to fulfill the 
H 1 


r+y= 20; v7 x 


Solving simultaneously 


following conditions : 
123 
] 
for z + y, we obtain x = 12 29; y = 7.71. 
In a similar manner we obtain for the 
angles 70°, 60°, 50°, 40°, 30°, 20°, 10° and 0 
on the 20inch spur gear, the values 2 = 
13ise, Fo = 1.103 @ = 1246, Y = C86; 2 
12:02,.9. = C85; @ = 188 yy = 8:16; 2 = 
11:62, y = 6:96; « = 11.85, y = 8:65; « = 
11:08, y = 897; a = 10:62, y = 9:82 re- 
spectively, and corresponding to the angles 
80°, 75°, 70°, 65°, 60°, 55°, 50° and 45° on 
the crank pin circle. By marking off on 
these radial lines the different values of 


= 2 X .9962 


mae’ 
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lines of the two gears—we have only satis 
fied the conditions required—and now we 
have to make the remaining portions of the 
lines 0 0’ 0’ and m m' m’ the same length. 
and see that the pitch lines roll together, 
This may be accomplished by assuming 
some arbitrary pitch line for the driving 
gear, and according to the method already 
described, draw the profile of a gear that 
will roll in continuous contact on the first 
or driving gear. A few trials will enable 
us to determine two profiles, equal throuyh. 
out, and which will satisfy the required 
conditions—that the table and cylinder 
shall move with exactly equal velocities, 
while the crank-pin travels from 45° on the 
left to 45° on the right of the initial posi. 
tion, or 14 K 2 & 2 = 56 (travel of table), 
Having obtained the pitch lines of the two 
gears, it only remains to give them an 
equal number of teeth to insure perfect 
working. The reason for not driving the 
25-inch cylinder directly, with a gear mesh 
ing into a rack on the table, is that the 
cylinder makes more than 150 revolutions 
per minute. The momentum of such a 
large cylinder was found to be so great, 
that it was not practical to allow it to stop: 
but, by using a crank motion, the table is 
brought to a very gradual stop, and the 
evil effects due to momentum are entirely 
avoided. 





> 
On Monday, April 30th, and Tuesday, 
May Ist, during the day and evening, there 
will be a large exhibit of drawings made 
by members of the free-hand, mechanical, 
architectural and carriage-drafting classes, 
also manuscripts from the penmanship, 
bookkeeping, shorthand and typewriting, 
arithmetic, steam engineering and electric- 
ity classes of the Young Men’s Insti 

tute, 222 Bowery, New York. 

Any one interested is welcome to visit 





receive a peripheral velocity equal to 2 for oe the rooms, and inspect the work done 
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| It is proposed 
. / now to have bicy- 
A cle racers ride at 
% /$ the rear of a cor- 
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6 nucopia- shaped 
ev aluminum shell, 
rAd which is to be 
yn mounted upon 
1S StS = } three bicycle 


Stationary Rack 
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determining the pitch lines of the irregular 
gears. We will assume that we have two 
20-inch gears (shown in dotted lines), and 
first find how much eccentricity must be 
given these gears, in order to produce the 
required velocity at the point of impression 
7, and then change the pitch lines of these 
gears to suit the varying conditions due to 
the constantly changing velocity of pin C. 
The following equations express the con- 
ditions to be fulfilled: « + y = 20; 
7 “a = 2. These equations solved 
simultaneously give z = 12.308; y = 7 692. 
12.308 — 10 = 2.308 (eccentricity). We are 
now certain that the velocity on the 





wv, we will obtain the curve oo’. From the 
center ) we describe arcs, from these dif- 
ferent circular pitch divisions on the irregu- 
lar gear, cutting the line of contact D Z, 
and from the intersection of these lines, 
with as a center, draw arcs as shown in 
drawing—the radii of these arcs are the 
values of y, found from the equations. Now 
cut off on these arcs, successively, the 
distances between 90°, 80°, 70°, 60°, etc., 
on the first irregular gear, and we will 
obtain the curve m m'’, which will roll on 
the curve 0 0’. 

According to this construction, these 
gears will roll together for each successive 
pitch ; but we have not completed the pitch 





wheels and driven 
by electricity. Im- 
mediately in the 
rear of this, it is 
claimed, there will be a vacuum, within 
which a bicycle rider will be entirely free 
of atmospheric resistance and can attain 
a speed of a mile in 1:15. And most 
sensible people who should see this done 
would, we think, be disposed to say fudge ! 
or, possibly, something less polite. 
=>: - 

There is, just now, a good deal of thoug|it 
being given to profit sharing in the shops 
and factories of the country. Whether or 
not this is to be a solution of the labor prob 
lem, we cannot say. The best indication 
in the whole matter is the evidence that 
people recognize the fact that there is some 
thing to be solved. 
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improved Double Glue Jointer. 

We illustrate herewith a double glue 
jointer, which is so arranged that it makes 
two glue joints simultaneously and effects 
a suving in time and stock. 

The frame or bed of the machine is cast 
ins single piece, cored and braced to give 
strength and rigidity, the top of this being 
planed true to receive the working parts of 
the machine. 

The mandrels are made of cast-steel, are 
of large size, driven independently, and 
each carries a full set of saws or shimer 
heads, a8 may be preferred, making a 
matcher joint of almost any shape, and 
with an unusual amount of gluing surface. 

The table is a single solid casting, planed 
to fit the bed and with means for taking up 
wear. It is also arranged for clamping two 
boards of uneven thickness and bring them 
to a straight line against the permanent 
center fence, this being done by a single 
movement of a lever 

The feed is entirely noiseless, and its rate 
can be changed at the will of the operator. 

An ingenious automatic device controlled 
by the feed motion is provided for dropping 
the mandrel and boxes below the cut, while 
the table is being run back. 

The capacity of the machine is two 
pieces of stock up to 6 feet 6 inches long, 
and from 4 inch to 3 inches thick. Almost 
any shape can be jointed very quickly, 
and in the best manner, using any kind of 
wood. The machine is made by the Egan 
Company, Cincinnati, O. 








LETTERS FROM PRACTICAL MEN, 





The Schiele Curve, 
Lditor American Machinist : 

Mr. Horton’s article on ‘‘The Schiele 
Curve and the Friction of Thrust Bear- 
ings,” in your issue of March 29th, is an in- 
teresting presentation of the curve and its 
peculiarities, but, in its application to thrust 
bearings, the statements and conclusions 
are so contradictory and misleading that 
they should not pass unnoticed. After de- 
fining the moment of friction, the author 
observes: ‘'It is shown in mechanics that 
the moment of friction of any bearing is in- 
dependent of the form of the bearing, de- 
pending only on the outer and inner radii 
of the bearing and the weight or pressure 
supported, or as a formula we may write 
M f WR for a flat or conical thrust 
bearing, and M = 3/ W(R °— Hy :)for a 

R,?—Rk,? 
collar or Schiele bearing.” 

To those of us who have been accustomed 
to the use of conical surfaces for the pur- 
pose of increasing the moment of friction, 
it is rather startling to be told that a flat 
face will drive as well as a cone clutch 
under the same pressure ; but again, in the 
last paragraph, we find a strange contradic- 
tion of the statement just quoted, in the 
following words: ‘‘The moment of fric- 
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tion of the Schiele bearing is the same as 
that of a collar bearing under the same con- 
ditions, and is less than that of a flat bear- 
ing having the same external diameter,” yet 
the formulas given in support of the first 
statement indicate very plainly—though. 
their correctness may well be doubted—that 
collar and Schiele bearings have a greater 
moment of friction than flat or conical bear- 
ings of the same external diameter. The 
question naturally arises, how the moment 
of friction can be independent of the form 
of the bearing, and where such a propost- 
tion is to be found in mechanics. Perhaps 
Mr. Horton can explain, meanwhile the 
friction of thrust bearings may be worth 
considering from a rational standpoint with- 
out dependence upon any authority known 
or unknown. Mistakes may be made, of 
course, and nothing need be taken on faith, 
for, as Josh Billings once observed, ‘‘It is 
better not to know so much than to know 
so many things that ain’t so.” 

A variety of assumptions may be made 
respecting the distribution of pressure in 
thrust bearings. When the bearing is new, 
it may fit all over and the pressure may be 
uniformly distributed, or it may bear hard 
at one point and light at another, but when 
subjected to wear it is evident that the por- 
tions most heavily loaded will wear first 
and transfer thereby some of their load to 
other parts. It is evident, also, that wear 
results from motion under pressure, and in 
the absence of experimental data, it may 
reasonably be assumed that wear is propor- 
tional to the product of motion and pressure. 
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we multiply again by 7, and obtain the 
equation d M=fp27r* dr, which gives 


o « 
by integration M= f p > (R, * — R, *), 
and substituting in this the value of p in 
equation (1), we have : 
» 3 >» 3 
mM=ji7 Wiki —*.") (2) 
(R, *— R, *) 
Fora flat step bearing R, becomes zero 
and equation (2) becomes VW = 3 W R,, or 


simply 
M=i3/ WR (3) 
as given by Mr. Herton. 
Therefore, on the assumption of uni- 


formly distributed pressure, the formulas 
in question apply to flat bearings of circu- 
lar outline, and it seems almost unnecessary 
to say that they do not apply to conical or 
Schiele bearings. 

In conical bearings the wedging of the 
cone insreases the pressure causing friction 
by the cosecant of the angle between the 
generatrix and the axis; thus letting « rep- 
resent this angle, equation (3) becomes : 

M=coseccnzf WR (4) 
and equation (2) is similarly modified for a 
conical collar. 

In the Schiele bearing, where «a is the 
length of the tangent to the axis, the sur- 
face exposed to pressure between cylinders 
which differ in radius by the amount d 7, is 


“Qxrrdr,ora2ndr,and multiplying 
r 


this by fp7, we have for the elementary 
moment of frictiond V=afp2rrdr. 

Integrating between the limits /, and 
R,, we have 
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cal, and lead to the same result as given in 
equation (6). 

Now, in the case of flat bearings, if wear 
is the product of motion and pressure, the 
natural action of wear will finally cause p 
to vary inversely, as the radius 7, and on 
this basis equation (2) would become 


. R, T R, y 
M=fw ( us ) (7) 

or equation (3) would become 
way 7. (8) 


9 
~ 


There is no possibility of wearing any part 
of the surfaces out of contact, because con- 
tact is a necessary condition on which wear 
depends, and furthermore, there is no 
tendency in wear to alter the plane of con- 
tact. When pressure is relieved, the sur- 
faces may, by virtue of elasticity in the 
material, assume an almost infinitesimal 
convexity of form, which again becomes 
plane under pressure, but it cannot be 
argued from this that flat thrust bearings 
tend to wear out of shape. In a flat bear- 
ing where 72, is zero the maximum in- 
tensity of pressure is theoretically infinite 
or equal to the crushing strength of the 
material, and, to avoid excessive intensity 
of pressure, a portion of the center may be 
removed. If, however, Ff, be indefinitely 
increased toward its limit #,, the intensity 
of pressure will again increase by reason of 
diminished surface. 

Consequently, for any given value of RF, 
there is a certain value of ?,, for which the 
intensity of pressure is a minimum, and it 
can easily be shown that this condition is 
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The correctness of this assumption may be 
questioned, but not without injury to the 
pretensions of the Schiele bearing, and, for 
the purpose of analysis, it is now generally 
accepted without argument. This may be 
called the fundamental assumption in the 
modern treatment of the subject, while 
formerly—by Rankine and older writers— 
it was commonly assumed that the pressure 
on a flat step or collar was uniformly dis- 
tributed. 

Mr. Horton argues truly that the wear on 
a flat step or collar tends to relieve the outer 
portions and concentrate pressure toward 
the center, but the formulas given are based 
upon the assumption of uniform pressure 
throughout. 

Letting p = pressure per unit of surface, 

r = any radius within the step or 
collar, and /, W, #, R, and R, as used by 
the author of the paper in question, we 
have for a collar bearing : 
W=p7(R, ?— R, *) 
W 

~(R,®—R, *) (1) 

Considering a circular element d 7 of the 
collar at the radius 7, we have for its area 
27rdr, which, multiplied by p, gives the 
pressure p2 77 d7, and this multiplied by 
the co-efficient of friction f, gives for the 
friction of the element fp27rdvr. 

For the elementary moment of friction, 


or P= 


M=a fpr ( R, 2 R, 9). (5) 
and substituting the value of » from equa- 
tion (1) 

M= ars W, (6) 
On the assumption of uniformly distributed 
pressure between the rubbing surfaces, it 
will be seen that » is equivalent to fluid 
pressure, and that equation (1) holds good 
for any form of bearing. 

From equations (2), (3), (4) and (6), it ap- 
pears that in every case the moment of 
friction depends upon the form of the bear- 
ing, and that, in the case of the Schiele 
curve, it is independent of the outer and 
inner radii, the length of the tangent « 
being the governing factor. Making a 
R,, it also appears that the friction of a 
Schiele bearing is always greater than that 
of a flat step or collar of the same diameter. 
The misnomer, ‘‘anti friction,” certainly 
could not find an application more absurd 
than this, and the question may well be 
asked, What is there in the Schiele curve to 
recommend its use for thrust bearings? 
Nothing that I know of, unless its use cul- 
tivates a taste for fancy shapes, and a 
scientific interest in the formation of curves 
having some peculiar properties, among 
which the most interesting feature here lies 
in the fact that, when applied to thrust 
bearings, the two assumptions of uniform 
pressure and uniform wear become identi- 


reached when /?, As great intensi- 


R, 
2 
ty of pressure should always be avoided 
where good lubrication is desired, the con- 
clusion to be drawn is, that flat thrust bear- 
ings should always be annular in form, 
having an inside diameter one-half of the 
external diameter. In this case, the max{- 
mum intensity of pressure, p,, at the radius 
R,, is expressed by the formula, 
; 2W 
F Rh? (9) 
and, for the minimum intensity, p,. at the 
radius /?,, we have 

Py re =. (10) 
In a Schielé bearing, where a R,, the 
uniform intensity of pressure, », depends 
upon /,, which must always be greater 
than zero in practice. For R, 
limit, p P,, and, for PR, 


= 0, at the 
707 B,, p 
2, While for the average pressure /* t M1 
on the collar bearing, we have, in the Schiele 
R, 
») 


~ 


bearing, ?, It would hardly be 


worth while to extend the bearing beyond 
this limit, and evidently the intensity of 
pressure in a Schiele bearing cannot be very 
different from the maximum intensity in an 
annular bearing of the same external diam- 
eter. But the moment of friction is always 
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less on the annular bearing, and the cost of 
production speaks for itself. 

The Schiele curve is certainly ingenious 
and interesting, but its merits as a thrust 
bearing have been vastly overestimated, to 
say the least, and in these days of practical 
utility, such unfounded traditions should 
not be expected to continue in circulation 
as unvarnished truth. Everything must be 
subjected to the test of common sense, and, 
if the claims for the Schiele curve will not 
stand it, why not give them up, and let the 
curve enjoy the advantages which really 
belong to it on paper. Wui_rrEeD Lewis. 


Automatic Cut-off vs. Throttling En- 
gines, 
Editor American Machinist : 

I notice that Mr. Crane in his remarks 
published in your issue of March 8th, states 
in effect that the economical throttling en- 
gine is always a motor of small size, and in 
general, he refers to engines of 50 horse- 
power or under. While this may be gener- 
ally true, neither this fact nor Mr. Crane’s 
theory of leaking valves warrants the be- 
lief that it is impossible to make an econom- 
ical throttling engine of large size. As a 
proof of this, I inclose a pair of diagrams 
taken some years ago from one of a pair 
of throttling engines, which, at the time 
the test was made, had been working for 
some years driving a cotton mill. As the 
collective power developed by this engine 
is nearly 1,000 I. HI. P., it cannot be re- 
garded as a small engine, but yet the re- 
sults obtained are remarkably good. The 
high-pressure cylinders are 22 inches in 
diameter, the low pressure 40 inches, the 
stroke 6 feet, and the revolutions 38 per 
minute, giving the very moderate piston 
speed of 456 feet per minute. This engine 
is provided with plain slide valves without 
expansion devices of any kind, and is con- 
trolled by ordinary throttle valves operated 
by a common Watt governor. 

I might mention that the test referred to 
was conducted by a leading English engi- 
neer, and may be taken as thoroughly relia- 
ble in every particular. At the time the 
appended cards were taken, the boiler press- 
ure was 87 pounds; the mean effective 
pressure realized in the high-pressure cylin- 
der 47.57 pounds, and in the low pressure 
18.83 pounds. The power developed was 
about 485 I. H. P. for each side, while the 
coal consumed per I. H. P. per hour was 
2.2 pounds. Of course, there are numbers 
of Corliss condensing compounds doing 
much better than this, but there are some 
doing a good deal worse. When it is con- 
sidered that in the engine above referred 
to no precautions whatever were taken to 
secure economy in working, and also that 
both the steam pressure and piston speed 


are only moderate—it will, I think, be 
granted that it is at least poss/d/e to make a 
throttling engine of large size which will 
give fairly economical results, and that at 
considerably less outlay in first cost and 
upkeep than the modern high class Corliss 
engine entails. One other point calls for 
remark. Throttling engines are for the 
greater part purchased by those who need 
an inexpensive and substantial motor, not 
likely to be easily deranged by the ignorant 
tinkering attendant. Cheapness of con- 
struction being the leading consideration of 
the maker, he does little or nothing towards 
improving the economy of his engine in 
any way, and it is therefore not surprising 
to find the throttling type of engine so 
universally despised. Moreover, being much 
in the position of a dog with a bad name, 
the throttler does not receive a tithe of the 
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attention that would be given to your en- 
gine of many parts. With a material varia- 
tion of load, the throttling engine cannot 
approach the automatic in economy, but 
with a fairly steady drive and a suitable 
load, there is much more to be said in its 
favor than is popularly supposed. M. E. 
Drill Chuck Improvement, 

Editor American Machinist : 

In our business (Eames Vacuum Brake 
Co.) we use a great many twist drills from 
+’ to 3}, and the flat end or tang is often 
twisted off. Then the shank was turned 
down, and repeated breakages with repeated 
turning down often extended into the fluted 
part of the drill, which was then no good. 
To remedy this evil I took the Morse socket, 
cutaslot holethrough {| — 
one side, 13x”, and / 
fit a flat key in with 
the lower edge half | 
round, to fit into the 
drill shank, which had | 
a half round groove 
milled in it. A sleeve 7 
or collar was made | 
with a keyway cut in 
the inside, the same : 
taper as drill shank. Le 
Thekey being straight, 
the taper of the shank 
gave the right taper 
for the collar to slip 
over it; the weight of the collar kept it 
from working up, and it held the key 
in the drill shank. I have used this socket 
for some time, and we have forced a 
14’ drill with all the power we could, but 
the key held it solid. I send sketch of 
it; I see one described in AMERICAN 
MACcuINIsT got up by the Cleveland Twist 
Drill Co., but we think ours more simple 
and cheaper to make; the key is fastened 
to the collar by a small chain so as not to 
get away, and it is ‘‘as handy as a pocket 
in a shirt.” 

Watertown, N. Y. 
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A Dangerous Element in Fly-wheel 
Construction, 
Kiditor American Machinist: 

I have a profound respect for the profes- 
sional engineer. His presence always im- 
presses me with a sense of reverential awe, 
and yet misgivings will creep into my mind 
as to whether his equations are always 
really equal. In spite of my better judg- 
ment I cannot dispel a feeling of insecurity 
when passing over a high and apparently 
flimsy trestle, or when ascending several 
stories in a jerky elevator, wondering in 
the meantime whether these sudden strains 
entered into the engineer’s calculations 
when his factors of safety were determined. 
Let such skepticism be founded on good or 
bad judgment, it is evidently allied to a 
sort of horse sense, such as this animal 
manifests when approaching a structure 
that has not been tested by his weight. 
The skillful engineer in designing his vari- 
ous structures doubtless relies much on 
ample factors of safety, but what is he to 
do when the nature of the case will not ad- 
mit of such protections being used? Elec- 
trical engineering furnishes examples of 
this kind, and indeed they are found wher- 
ever high speeds in machinery are required. 
We refer more particularly to the frequent 
failure of pulleys and fly-wheels, resulting 
as they often do in great loss of life and 
property. 

In the AMERICAN Macuarinist of Febru- 
ary 1st, Prof. Joseph Torrey treats the sub- 
ject of fly-wheel construction in a very able 
manner. To this we can add nothing, fur- 
ther than to point out a dangerous element 
which often enters into the construction of 
fly-wheels and pulleys, namely, counter- 
balances. 

Of course, disastrous explosions of both 
boilers and fly-wheels will occur so long as 
boilers run dry and steam engines run away. 
But pulleys and wheels do burst when their 
speeds are only slightly accelerated above 
the normal, showing that a very narrow 
limit often exists between their regular 
speed and that necessary to burst them. 
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An example of this kind came to our 
notice very recently. A cast-iron pulley 
six feet in diamieter and speeded at 300 
burst into fragments. It was employed on 
a countershaft between the engine and a 
large circular saw. At the time the acci- 
dent occurred the saw was not cutting, so 
we may infer that the speed of this pulley 
was slightly accelerated. The engine is 
controlled by a throttling governor, which 
probably allowed of a variation of about 10 
per cent. in speed. From this it is seen 
that the periphery velocity of this pulley 
at regular speed was about 90 feet per sec- 
ond ; it burst ata speed of 100 feet, or at 
most 110 feet. From this we may see how 
small a factor of safety existed in this case. 

It is generally understood, we think, that 
the weight of a fly-wheel cuts no figure in 
giving it strength to resist centrifugal force. 
Professor Torrey says, ‘‘ Every pound adds 
just so much to the strain as it adds in 
holding power.” Yet it does make a differ- 
ence whether or not the metal in the rim, 
be it thick or thin, is of uniform thickness 
on all sides. In practice, we find a good 
deal of variation in this—sometimes the 
result of bad molding, but oftener caused 
by careless chucking when the wheel is 
bored. Of course, such pulleys are bal- 
anced by attaching a sufficient weight to 
the light side, but herein lies a potent ele- 
ment of danger. A weight which produces 
a bursting strain, but adds nothing to the 
strength of the rim to resist its action. In 
view of this, it does make a difference 
whether the rim be thick or thin, for al- 
though the balancing effect of this weight 
is as though it was equally distributed over 
the whole surface, yet its centrifugal force 
is concentrated at the point where it is at- 
tached, and may be sufficient to cause a 
rupture that will result in a total wreck. 
Take, as an example, a pulley six feet in 
diameter with a counterweight of 30 pounds 
on one side, the wheel makes 300 revolu- 
tions. To use the usual formula for 
determining centrifugal force, we have 
800" x 6 OP 2,759 pounds due to the 

5,870 

weight alone. When this is brought to 
bear on a light rim already weakened by 
rivet holes, and strained by the force of its 
own weight, to say nothing of unequal 
strains that may exist in the casting, we 
need not be surprised when such a pulley 
goes to pieces. 

Of one thing we may be sure, that mod- 
ern practice with highly speeded machinery 
brings us right along the danger line, with 
very little, if any, factor of safety to rely 
upon. As a further evidence of this, we 
may refer to an incident that took place but 
a few days ago. The writer was grinding 
at an emery wheel when, with a loud crash 
and in a cloud of dust, the wheel on the 
other end of the mandrel flew to pieces, one 
of which was sufficiently large to make a 
hole through the roof. There is nothing 
like an object lesson to impress one with 
the destructiveness of the hidden forces 
that lurk in every turning wheel. 

‘ Ooren,” 


A New Statement of the Defective Cast- 
ing Question, 
Editor American Machinist : 

We make our best bow to Mr. West in 
view of his extended reply to our letters in 
the AMERICAN MACHINIST as to the cause of 
blow holes in castings. 

His criticism of our use of his expression, 
‘smooth concave indentations,” has some 
weight, but as these ‘‘inner and outer blow- 
holes” ‘‘can both result from improper liber- 
ation of gases,” we will not pursue further 
the question of terms, but proceed directly 
to the subject in hand. 

Our first question was, ‘‘Is it possible for 
these defects [7. ¢., blow-holes] to arise from 
the quality of the pig-iron we use?” Sev- 
eral of your correspondents, including Mr. 
West, think we should have given more de- 
tails of our molds and castings, but we 
purposely made our question so broad that 
it could be answered without any knowl- 
edge of these details, in order that it might 
be more interesting and instructive to all 
molders and foundrymen. And we supposed 
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that some one who knew would stand up 
and say decidedly yes or no to such a ques. 
tion. But, so far as the discussion has gone, 
the question seems to be getting more and 
more unsettled. 

Our last letter, in which we took opposite 
ground from all former correspondents, and 
claimed that the blow-holes might arise 
from something wrong with the iron, was 
written with much fear and trembling, for 
we knewthat we didn’t know much about 
it, and we expected to have the wind taken 
out of our sails by the first man that came 
along who could speak with authority. But 
we feel much relieved after reading the two 
replies that have appeared. Both Mr, 
Beckwith and Mr. West advise us to have 
our iron analyzed, and otherwise indicate 
that the trouble may come from the metal, 

Mr. West starts out with the opinion that 
“there is a slight probability of our iron 
causing such holes,” but further on he says: 
“*T cannot bring myself to believe such to be 
the cause.” But later his ‘‘slight probability” 
revives and grows to a ‘‘strong probability,” 
and he says, referring to the fact that iron 
sometimes bubbles and boils in the ladle, 
“there is a strong probability of something 
being wrong with the metal when it acts 
like that,” and he closes by saying, “If our 
pig metal shows a rough surface and has 
holes in it [which it does and has] I would 
be led to say it was not a desirable meta! to 
expect to obtain good castings from.” 

Now, leaving your readers to reconcile and 
digest these expressions, we wish to take 
Brother West by the hand, while we quote 
again from his letter: ‘I do not at all like 
the idea of giving an ear to such a doctrine, 
as it opens up such a grand opportunity for 
offering excuses to evade the responsibility 
for turning out good work.” 

We feel very keenly the force of every 
word of this. We know that, as it is now, 
molders have little difficulty in finding a 
good excuse for any and évery defect in 
their castings, and it seems perfectly need- 
less to add another one to their list. Stil! 
we wish to know ‘‘the truth, the whole 
truth, and nothing but the truth,’ no mat- 
ter who it hits or how hard it strikes. 

We are much interested in that part of 
Mr. West’s letter in which he explains the 
action of sulphur in pig-iron. Does he 
mean that sulphur exists in the molten pig 
in a gaseous form, and is thus ‘‘caught by 
the liquid metal solidifying before the sul- 
phur had time to escape” and thus causes 
‘the top or face of the pigs to be honey- 
combed”? And does he mean to intimate 
that when the molder finds the top of his 
casting to have holesin it, that these holes 
may originally have been full of sulphur, 
which was thus caught in its endeavor to 
escape upwards? 

We will close by propounding our ques- 
tion anew in a slightly different but more 
definite form, and hope to hear something 
more decisive upon it Js ¢t possible for blur 
holes in castings to arise from some defect in 
the pig tron from which they are made ? 


W. H. Drake 


About Drilling. 
Editor American Machinist : 

I note in your issue of March 15th the re 
mark that ‘‘a boy who never spoiled a drill 
was not worth much ;” or words to that ef- 
fect. Well, the boy who never broke a drill 
is like the one who ‘‘never told a lie;” he isa 
rarity. And as to the cause of the drills 
breaking it cannot so often be ascribed to a 
wish to ascertain how much it is safe to 
force a drill as to improperly clamped work, 
imperfect lubrication, or dull drills. 

I have run drill presses of several makes, 
and where I was careful to provide against 
the above points, have often forced {drills 
until the belt slipped without breaking 
them. Small drills have not this strength, 
but, as a rule, drills stand more use and 
abuse than any other machine tool. 

I spoke of a belt slipping; have in almost 
all such cases seen rosin thrown on the belt 
asa remedy. I think this is a quack cure. 
It does good temporarily, but shortens the 
life of the belt. The worst enemy of belts 
is oil, which gets on them in many ways 
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goon rendering them flabby, ruining them. 
Where belts can be kept dry a little castor 
oil now and then will make them stick and 
prolong their life. 

To go back again to drills. In a chucking 
machine in our shop where a large number 
of cored castings had to be bored, many 
drills were broken. A set of flat drills was 
ordered, and these do the work well and 
don’t break. This is because they don’t 
get caught and pulled in as twist drills will 
do in work of this character. 

I remember another case in which a flat 
drill was used to great advantage. I was 
running one of Jones & Lamson’s 2x24 
flat turret lathes, and had to cut off lots 
of pieces of tough 2 inch round iron, in one 
end of which a hole 14 inches diameter and 
Qinches deep had to be bored. A 14-inch 
flat drill was made for the job, which was 
done as follows: The work was run fast, 
and a; inch drill run in to the required 
depth; then the work was run slower, and 
the fiat drill run in, using a very heavy 
feed. 

I was astonished at the rate at which I 
could turn out these pieces, and the heavy 
feed I could use with that flat drill. Though 
I baven’t tried it I think a twist drill would 
have taken twice the time required for 
these two operations. 

The old machinist’s method of preventing 
blow-holesin castings by ‘‘slinging billings- 
gate” at the founder, recalls a similar ex- 
perience. We got a lot of castings, as in 
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Fig. 1, of which many were worthless. 
When bored they always let in daylight 
near the bottom of the bore, as indicated by 
dotted lines, not because they ran out of 
true, but because the metal was very thin at 
this point. 

I went to the founder; he blamed the pat- 
ternmaker. The core box was as I have 
roughly sketched it in Fig. 2; he said it 
should be as in Fig. 3, so that the core 
could be firmly anchored in the cope. 

The patternmaker, when I saw him, said 
the founder didn’t know his business, but if 
we decided on a new core-box he would 
like the order. My boss said he didn’t pro- 
pose to get a new core-box; some of those 
castings were good, and he didn’t see why 
they were not all good. He went to the 
foundry—swore until the air was blue and 
sulphurous—and not another bad casting. 

This method is good—very good for 
emergencies, but I wouldn’t recommend it 
for common every day use. Swearing is an 
awfully bad habit. THE Cus. 


“Locomotives as Stationary Engines, 
Editor American Machinist : 

The AMERICAN Macurnist of March 29th 
contains an editorial on ‘Locomotives as 
Stationary Engines” which deserves more 
than passing notice from engineers who are 
moved to enthusiasm by occasional brief 
spurts of great indicated power from these 
engines. The editorial in question bears 
evidence of having been written by one who 
has given this subject careful thought from 
the standpoint of a varied experience with 
stationary engines and a thorough knowl- 
edge of the limit to locomotives. 

In discussing this question one must keep 
in mind the wide difference in the service of 
these types of engines, and which the writer 
of the editorial has done; he has gone still 
further and analyzed the demands which 
make these types so distinctly different. 

The locomotive of to-day is one of the 
best adaptations to fixed conditions known 
in engineering annals. Few cases can be 
cited where conditions are more arbitrary in 
their demands and so difficult to meet as in 
the motive department of American rail- 
ways. The difficulty of the locomotive de- 


signer is not so much to produce a motor of 
great power, as ‘to make one which must be 
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confined to such limited space, and this is 
not all, for his requirements call for all 
grades of power from the switching of a 
single car to haulage of 50 car trains over 
heavy grades, with an occasional demand, 
for a few minutes only, for the development 
of a possible 1,500 horse power. All these 
conditions are obstacles to steam economy 
from the standpoint of the factory and elec- 
tric plants. 

Locomotives use steam economically only 
from the railway. standpoint, and all at- 
tempts to make their coal records for horse- 
power equal those of non-condensing sta- 
tionary engines have resulted in failure. 

Steam economy is the result of harmoni- 
ous functions wherein all parts do their best 
simultaneously. This is impossible in loco- 
motive construction. According to Mr. 
Forney, there are cases on record where from 
190 pounds to 200 pounds of coal are 
burned on (or supplied to) each square foot 
of grate surface. 

Here is a case where the boiler may be 
said to be at its best in the way of quantity 
of water evaporated; but how is it with the 
engines under such conditions? Such in- 
tense combustion is possible only with a 
draught that comes at the expense of full- 
stroke cards, or with little steam expansion. 

When the boiler is at its best the cylinders 
are using steam at a rate which would burn 
the factory’s dividends, and it is only un- 
der such conditions that we may expect 
such phenomenal records as 1,500 and 
1,800 horse-power from a locomotive, and 
this for a very short interval. On the* 
other hand, we have the paradox of cyl- 
inders working steam most economically 
with a 1,800 horse power boiler unable 
to supply them. It is well known that 
steam cannot be expanded in locomo- 
tive cylinders to the extent that is called 
for in stationary engines, for the exhaust 
would not be sufficient to give the required 
draught. 

Under favorable conditions the standard 
locomotive boiler is fairly economical, but 
such conditions would reduce its power 
from a possible 1,800 horse-power for a few 
minutes, and a possible average of 600 or 
700, to about 150, and the latter condition 
would be with adraught suited to economical 
combustion of coal. The average duty of 
locomotive boilers in service on the road 
varies from 54 pounds to 7 pounds of water 
per pound of coal burned. If these boilers 
are to supply mill engines their duty must 
be raised 25 per cent., which can be done 
only by reducing their great steaming capac- 
ity. 

Commodore Loring’s suggestion, at the 
engineers’ meeting, that locomotive boilers 
showed atendency to prime in marine ser- 
vice was interesting as an indication of 
what we may expect where any of the pe- 
culiar conditions of locomotive practice are 
changed. Locomotive cylinders are sup- 
plied with very small steam pipes and ports, 
so small, in fact, they will draw steam to an 
extent that would not be permitted in sta- 
tionary or marine service. These small 
pipes are not the result of ignorance on the 
part of the designer, but are compulsory 
because of the limited steam room in the 
boiler. If steam pipes as large as used in 
stationary engines supplied the cylinders of 
locomotives, a piston speed of 1,000 feet per 
minute, with a full throttle, would draw 
water from the boiler faster than a pair of 
injectors would supply it. 

The single-valve automatic stationary en- 
gine has all the qualities of locomotive en- 
gines; it is high speed with large clearance 
and its indicator diagram is similar in ap- 
pearance to one from a locomotive. In each 
case the release and compression are varia- 
ble, and are influenced solely by the point of 
cut-off. This type of engine is quite as 
economical in construction and in the use 
of steam, under similar conditions, as the 
locomotive cylinders. It has been on the 
market since 1881—long enough to test its 
economical qualities thoroughly. It has 
been very popular in electric lighting, and 
is today in smaller sizes. But in larger 
sizes, from 150 horse-power up, the demand 
is now for a more economical engine, The 
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builders of single-valve automatics have, in 
nearly all cases, resorted to compounding to 
meet the demand for economy, but in some 
cases they have designed new types with 
less clearance. 

It seems strange, in view of the fact that 
an engine with all the qualities of the loco- 
motive, and in many cases with steam press- 
ure quite as high, has been tested on the 
market a dozen years, and is now giving 
way to more economical types, that the 
locomotive, or a modification of it, should 
be seriously considered as an economical 
prime mover for factory purposes. The 
very fact that it is so well suited to the 
varying conditions of the railroad is evi- 
dence that it will not do for the more con- 
stant and favorable conditions of stationary 
power plants. Harris TABor. 


The Locomotive and the Stationary 
Engine, 
Editor American Machinist : 

‘‘M. E.” inquires where there is any men- 
tion of experiments with long and short 
indicator pipes. 

My impression is there is but little said 
about it in books, and the most the writer 
knows of it is the trials among engineers 
themselves and debates in engineering so- 
cieties. 

I presume that considerable could be found 
on the subject inthe Boston Journal of Com- 
merce, of about 1883, and the Manufacturers’ 
Gazette, the year following. It was from this 
latter that the cards were taken. The talk 
at this time will probably result the same 
as that, as about 90 per cent. will conclude 
that the long pipes are sufficiently accurate 
for their purpose, and being more con- 
venient, will be used; 5 per cent. will use 
as short connections as possible, and the 
other 5 per cent. will use one or the other, 
as most convenient. 

Some cards were shown me last week 
where it would be immaterial whether long 
or short pipes were used ; the setting of the 
valves could not be much worse, and it 
may safely be said that where lead is given 
you can use a long pipe just as well asa 
short one. If the refinement of valve set 
ting is not cared for, don’t bother with the 
short pipe. 





Locomotive men look upon the money 
laid out on steam plants as a lavish outlay, 
and point to the cost of a 1,000 horse-power 
locomotive. The locomotive is a marvelous 
machine. When the work it does and the 
conditions of that work are taken into ac- 
count, it is really wonderful. 

On the other hand, are the men that have 
made the study of economy in expenditures 
a business, and have calculated to a nicety 
the cost of the plant, the cost of mainte- 
nance, the delays from repairs, and all the 
items that will likely go into it for twenty 
or thirty years. 

One thing about a locomotive, it is not an 
economical machine. With coal at $4 per 
ton, a 1,000 horse power locomotive would 
cost not less than $75 for a ten-hours’ con- 
tinuous run at full load. A 1,000 horse- 
power stationary engine should be run for 
$32 per day, a difference of $12,900 in three 
hundred days. This amount, at 6 per cent., 
would admit of a first expenditure of $215,- 
000. Then take into account the probable 
life of the plant, and delays from repairs, 
and one can see that when the electric cur- 
rent takes the place of the steam locomo- 
tive, the current will not be supplied from 
generators driven by locomotive engines 
and boilers. 

Place the locomotive in position so that it 
could receive the same care, and get the 
advantages of condensing water and the 
like, it would do some better, but it would 
be severely handicapped even then. 

There is a place for everything, and the 
locomotive splendidly fills its place. Don’t 
take its glory from it by putting it in a 
place it can never fill. W. E. CRANE. 

. no See 


An Oil Meter. 





The increase in the use of oil for fuel and 
other purposes has made very necessary 
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the employment of some means of measur 
ing, with a considerable degree of accuracy, 
the amounts used for the various purposes. 
Particularly is this the case where the oil is 
being fed to burners and in certain situa- 


tions around gas works. The Worthington 
‘‘special” oil meter shown in the accom- 
panying cut * has been designed with special 
reference to the measurement of extremely 
small quantities of oil or other fluids under 
light heads, where the amount to be meas- 
ured does not exceed one gallon per minute. 
The size of the pipe opening is} inch. The 
space occupied by the meter is 6x7x8 inch- 
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es, and its weight is 12 pounds. The prin- 
ciple on which the meter operates is the 
same as that of the standard Worthington 
water meters, which have been used by the 
leading water companies of the United 
States and Canada for the past forty years. 
This principle is the reciprocation of two 
plungers, each stroke of which is marked 
on the counter, making the meter positive ; 
and as a result, the fluid required to be 
measured cannot pass through the meter 
without registration, nor can the machine 
over-register. In these important respects 
it differs from meters of the inferential and 
rotary types. 

The entire meter and its moving parts are 
constructed of a special composition. It is 
very delicately adjusted and will register 
almost on drops. For the measurement of 
oil used in connection with oil-burning ap- 
paratus, and in all situations where it is 
desired to obtain an accurate record of the 
consumption of small quantities of oil and 
other fluids, this machine will be found 
quite invaluable. 

A full line of Worthington motors is also 
manufactured for the measurement of crude 
oil, petroleum, naphtha, benzine, kerosene, 
etc., in any quantity. 

2 ae 
Wasting Natural Gas in Indiana, 


‘The waste of gas in the Indiana gas 
belt is a downright shame and should be 
stopped,” said Henry A. Smithson last night. 
‘‘T have just finished a trip through In- 
diana. At all the small towns gas pipes 
stand erect with tongues of flame darting 
from them, making the surrounding country 
almost as light as day. Thousands of feet 
of gas are monthly wasted in this manner. 
If proper gas fixtures had been putin ata 
small cost much valuable lighting gas would 
have been saved. We hear frequently that 
in certain localities gas wells have given 
out Is there any doubt of it? These peo- 
ple who had wealth at their doors are de- 
liberately wasting it in the exuberance of 
spirit over the boom it brought to their 
towns. Without this gas the boom must 
collapse. It takes this gas, figuratively 
speaking, to keep the boom balloon in the 
air. Itis a shame that such a waste is toler- 
ated.”— The St. Louis Globe-Democrat. 

ie 

We repeat for the hundredth time that in 
order that a reply to a correspondent may 
be certain, we must—in a large city—have 
his address, street and number. For rea- 
sons of our Own we answer more ques- 
tions by mail than through our columns. 
Unless one is in the way of receiving a 
large number of letters, an address as simply 
Detroit or Philadelphia is entirely insuffi- 
cient. We mention this at this time be- 
cause we have arather unusual number of 
letters to which we cannot reply through 
lack of complete address. 


* Henry R. Worthington, 86 Liberty Street, New 
York 
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The Union Pacific Decision. 





Judge Caldwell’s decision in the matter of 
the proposed reduction of wages on the 
Union Pacific Railroad is hailed with de- 
light by the employes of the road. 

When boiled down the decision seems to 
mean simply that a plain contract or agree- 
ment entered into between a railroad com- 
pany and its employes must be lived up to, 
and that this particular one at any rate is 
binding upon the receivers of the road. 

We do not understand that the decision 
means that no reduction of wages can be 
made, but simply that no such reduction 
can be made arbitrarily, without notice or 
conference, or without regard to the agree- 
ment previously entered into between the 
company and its employes. 

The receivers of the road seem to have 
taken the view that all that was necessary 
to bring about a reduction of wages was 
their dictum, regardless of agreements. 
This did not seem to be good in ethics, and 
it now proves not to be good in law, a de- 
cision which will go far, we think, in 
increasing respect for law on both sides, and 
will help in the settlement of future wage 
controversies, 

Some surprise has been manifested, it 
seems, by one of the receivers that the court 
did not order the restoration of the wages 
of unorganized employes as well as the 
organized ones. But if the whole matter 
rests upon a written contract, and the em- 
ployes have no ground for contention out- 
side of the terms of that contract, how can 
the court extend its decision to cover the 
affairs of men who were in no way parties 
to it? 

The question decided was not whether 
wages Ought or ought not to be reduced, 
per se, but whether or not an agreement 
made between the company, and certain of 
its employes, should be lived up to by the 
receivers, 

a 
About Boiler Plates. 


An act of Congress, recently passed, pro- 
vides for the inspection and marking of 
boiler plates, and their stamping by the 
Government inspectors at the works where 
plates are made. ‘This is certainly an im- 
portant regulation, and one that will save a 
good deal of trouble for boilermakers, The 
quality is an element of manufacture, and 
is assumed and assured by the maker, and 
certainly the best and most convenient way 
is for the inspectors to examine and pass 
upon the work before it leaves the manu- 
fucturer’s hands. If the plates pass out to 
merchants, and then to boiler makers, any 
fault of class or marking must follow back 
to the original makers in any case, or ought 
to, and certainly that is the proper place 
for inspection. There isa penalty of $1,000 
and imprisonment for fraudulent marking. 
The Act had its origin among the Pittsburgh 
manufacturers.—/ndustry. 

Outside and beyond all the laws that can 
be enacted and enforced in regard to the 
material of which boilers are made, stands 
the law of common honesty—the law 
of common honesty, older than all the 
statutes in the universe. Common hon- 
esty embraces all that is fair and just, 
and never looks for what is in the way of 
doing this or doing that. There are manu- 
facturers of boiler plate that will give the 
manufacturer just what his specifications 
call for, and there have been such since the 
making of boilers became a standard busi- 
ness. The writer has had abundant evidence 
of this, going back through 25 years of ex- 
perience. In other words, for 25 years there 
has not been a time when a manufacturer 
could not get just the quality of material 
he desired to put into a boiler, by paying a 
fair price for what he got. 

But there are plenty of manufacturers of 
boiler plate who will give the boiler manu- 
facturer what he is willing to pay for, and 
this is where the curse of poor boilers comes 
in. There isthe sharp, hard competition, 
and along with this goes the poor material 
and the poor workmanship, and inspection 
and laws—all that can be devised—can 
never prevent it. The maker of boiler 
plate has to meet this one-quarter or one- 
half cent offered in price, and he has to 
offer lower price and poorer material or go 
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out of business. That is exactly the way 
the boiler business stands to day, and it is 
just the way it will stand ten years from 
to-day unless something besides laws of 
Congress or State Legislatures steps in to 
make things better. Those who hang their 
hopes on legislation are likely to make the 
mistake that isas old as legislation itself. 
A law that will reform human nature—a 
moral law—is the only one that will ma- 
terially remedy the matter. 





It is coming more and more to be the 
fashion in this country to depend upon the 
integrity of the manufacturer of boilers— 
and other things—and less upon such hasty 
inspection as can generally be made. A 
man always pays a debt of honor, and when 
he is put upon honor in any way he will, 
on the same ground, stand up to what is 
right. There is, or ought to be, something 
for manufacturers and buyers of machinery 
in all this. If one man owes another some- 
thing, the exact terms of which are covered 
by a document drawn in accordance with 
the provisions of law, he will argue that 
these provisions shall govern the case. If 
the transaction is one of honor, he will do 
what is honorable so far as he can see it. 
Men who will ‘‘ go back” on their word, 
given in honor, are not so plentiful as is 
sometimes supposed. But when it comes 
down to the law of detail, covering every 
little point and hedging here and there, 
most men will consider their duties con- 
cluded by the interpretation of the law. If 


“you want a new machine built, complicated 


in its nature, you can sit down with the 
mechanical representative of the firm which 
is to build it, and arrive at a certain under- 
standing in the matter. A few lines in the 
way of an agreement is all that is required. 
Both parties being honest, read between 
the lines what it is impossible to state in 
them. You are now dealing with honest 
men who base their transactions on the 
broad principle of honor. Change the case, 
and deal with men who recognize nothing 
that is not ‘‘nominated in the bond” and 
trouble comes. 

If there is any moral in all this—and we 
think there is, especially for men in the ma- 
chinery line—it is: deal with men who will 
keep their word, especially in regard to 
things which the law does not compel. 

_———--  -a>e ———— 
Literary Notes. 





A PRACTICAL TREATISE ON THE STEAM 
ENGINE. By Arthur Rigg. Second edition. 


This edition is a revision of the original 
work which has gained for itself a well- 
deserved reputation for its simplicity, relia- 
bility, and usefulness. The work is not 
essentially a book for students, in fact, it is 
not in any sense an elementary treatise or 
history of the steam engine. The author 
does not enter into the domain of locomo- 
tive or marine practice, but confines himself 
to stationary engineering, giving details of 
construction with the principles by which 
their relative proportions may be calculated. 
Mathematical forms of expression, which 
are unfamiliar to practical men, have been 
avoided as much as possible, and graphic 
methods of calculation brought into promi- 
nent use, giving the work a merit of sim- 
plicity well adapted to the use of the busy 
engineer and practical men who are familiar 
with the more elementary principles of 
mathematics. The general principles of 
engineering which should be observed in 
any particular design, and which never 
change, no matter how much the design of 
an engine may change, are clearly demon- 
strated ; in fact, this seems to be the prin- 
cipal character of the book. 

The first chapter treats on systems of 
measurement ; the second, on matter, force 
and motion. The third chapter is devoted 
to descriptions of horizontal steam engines ; 
and the fourth deals with descriptions of, 
and notes on cylinders, pistons and piston 
rods. The next two chapters are de- 
voted to theoretical investigations of slide 
valves in many of their endless modifica- 
tions, and methods of arranging them, 
which are based upon Dr. Zeuner’s simple 
diagram, and which has been worked out 
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into a form easy and convenient for ordi; ary 
practical requirements. Lubricators «nq 
lubrication ; parallel motions ; pedesta! and 
wall boxes; fly wheels; steam engine coy. 
ernors ; indicator ; influence of the velocity 
of reciprocating parts of steam engi eg: 
designs with short descriptions, of the niore 
important modern classes of stationary en- 
gines, and examples of the high-speed class, 
particularly in their relationship to electric 
lighting, and triple expansion engines ; |.eat 
and steam; and general principles wiich 
will serve to guide an engineer in the ever. 
varying requirements of his profession, form 
the subjects of the remaining chapters of 
the work. 

The typographical work is very good, 
but some of the illustrations are not up to 
the present standard of illustration, as mizht 
be expected in books of such value as this 
one; it gives an impression of carelessness, 
It is also to be regretted that the steam 
ports of the upper cylinder in the Westing- 
house engine, shown on plate 99, are not cor- 
rectly placed. This is probably due to an 
incorrect blue print, a copy of which c:me 
to our hands before this book appeared 
and which had to be corrected before we 
illustrated the engine in our issue of Novem. 
ber 23, 1893. But on the whole, the book 
will be a valuable one in the hands of 
students, engineers and practical men. 

The book is published by Spon & Cham 
berlain, 12 Cortlandt street, New York 
Price $10. 


The Journal of the Association of KH 
neering Societies, for January, 1894, has just 
been issued. The delay of its appearance 
has been unavoidably due to the transfer of 
the publication office from Chicago to Phil- 
adelphia, and the necessity of starting up 
anew of all the machinery for publication. 

The make-up of the journal is much im- 
proved, the size of type is increased, and 
the size of page is now 9x6 inches, agreeing 
with the size of pages of technical literature 
published by other engineering societies. A 
department of notes and communications, 
under the title of ‘‘The Contribution Box,” 
and one of book reviews, under the title of 
“The Library,” have been added. Articles 
relating to little matters, hardly of suffi- 
cient dignity or bulk to form the subject of 
a formal paper, which yet often rival, if 
they do not surpass, these more venerable 
documents in interest and utility, will be 
admitted in the contribution box, and no 
doubt this department will be a very inter- 
esting and valuable one. In the library de- 
partment it is proposed to notice briefly 
such engineering publications as may find 
their way to the office of the journal. 

The present number contains a memoir 
and portrait of James B. Francis; a memoir 
of A. W. Locke; ‘‘Landslides,” by D. Moli- 
tor; ‘‘Water Supplies,” by W. Kiersted, and 
an article treating on a ‘‘New Prismatic 


* Stadia,” by R. H. Richards. 


The journal is published monthly by the 
Board of Managers of the Association of 
Engineering Societies; John C. Trautwine, 
Jr., Secretary, Franklin Institute Building, 
Philadelphia, Pa. Price per number 30 
cents, or $3 per year. 


The tenth volume of the ‘‘Transactions of 
the American Institute of Electrical Engi 
neers” has been issued. It contains the r 
ports of ten meetings during 1893. It is 
scarcely necessary to say that this volume is 
an exceedingly valuable one to all interested 
in electrical engineering. Itis published by 
the Institute at its office, 12 West Thirty 
first street, New York City. 


Since our notice of the book treating on 
heat and steam, by Charles H. Benjamin, 
has appeared, we have learned that the price 
of the book is 85 cents, and copies can b: 
had by applying to the printer, C. H 
Holmes, 1964 Euclid avenue, Clevelan: 
Ohio. 





Rapid-fire guns have now attained 
caliber undreamed of a few years ago, ani 
one recently completed at the Washingt: 
ordnance shops is of 6-inch caliber. It use 
a metallic cartridge and the weight of th 
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projectile is about 100 pounds. As guns of 
4inch caliber and similar design have been 
fired 10 shots per minute, it is expected 
that these 100 pound shots will be thrown 
with a—to the enemy—somewhat bewilder- 
ing frequency, so to speak. 














——. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
depariment. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be wriiten on a separate 
shee 


(184) R. E. C., Marlboro, Conn.: Your 
question is out of our line. 


(185) K., Marietta, O., writes: I would 
like to know where knives are made that are 
used in making wooden butter dishes, I 
mean those which are cut out of a solid 
block of wood. A.—Write to any manu- 
facturer of wood-working machinery; the 
addresses of some of these are given in our 
advertising columns. 


(186) A. H. R., Cincinnati, O., asks: Is 
there a book published giving hints on 
Jathe and vise work. If so, from whom can 
I obtain it, and what is the price? A.— 
‘Modern Machine Shop Practice,” by J. 
Rose, may suit you. It is published by 
Charles Scribner Sons, New York. It is 
sold in 30 parts, at 50 cents each. 


(187) G.M , Natick, Mass., writes : Kindly 
inform meif there isa book published in 
pocket form that gives rules of geometry, 
trigonometry, mensuration, and tables of 
sines, cosines, and any other handy rules 
for machinists. .A.—‘* Mechanics’ and En- 
gineers’ Pocket book,” by Charles H. Has- 
well, published by Harper & Brothers, New 
York. 


(188) W. B., Platteville, Wis., asks: Which 
is best to use in a 6 horse power boiler, hard 
water containing considerable lime, or rain 
water? A.—Never use water containing a 
considerable amount of lime, as this will 
form a scale, and may i? you considerable 
trouble. Rain water is the better of the 
two, and even with its use the boiler will 
need watching, as rain water is not always 
as pure as desirable. 


(189) R. L. K., Lebanon, Pa., writes: I 
have a pulley or fly-wheel 10 feet diameter 
and 12 inches face; I want to know how 
fast I can run it without danger of its burst- 
ing. Please give rule for computing the 
safe speed. I would like to run the engine 
at the rate of 175 revolutions per minute. 
A.—For safety the velocity of the rim 
should not exceed 6,000 feet per minute. 
The circumference of a wheel 10 feet diam- 
eter is 31.41 feet, hence you may safely run 


the engine at the rate of 6.000 _ 191 revo- 
31.41 


lutions per minute. 


(190) A. H., Chicago, Ill., asks: Will 
aluminum bronze stand a great amount of 
friction, and what are the qualities of the 
same in general? The bronze is composed 
of 85 per cent. of copper, and 15 per cent. 
of aluminum. A.—We cannot say what 
will be the qualities of such a bronze 
merely by knowing the proportions of the 
metals composing it. A foundry which 
makes a specialty of aluminum bronzes is 
The Waldo Foundry, Bridgeport, Conn. 
By addressing that concern, and stating 
your wants, you can probably secure what 
you desire. Asto your other question, we 
think your design of bearing is preferable. 


(191) J. K. N., Chicago, writes: In 
“Screws and Screw-making,” page 131, by 
the Britannia Co., it is explained how cones 
or tapers may be correctly turned on a lathe 
by use of change gears and special mechan- 
ism. I would like to know if lathes in this 
country are often specially equipped for 
turning tapers in the same manner. Would 
you also kindly name whatever other ma 
chines besides the lathe and milling ma- 
chine require change gears? I don’t mean 
change gears simply to adapt the machine 
to the capacity of its work, but change 
gears for exact ratios, .A.—Lathes are not 
often in this country arranged to turn tapers 
in this way, though it is sometimes done, as 
was the case with the 16-inch gun lathe 
built by William Sellers & Co. for the 
Washington gun shop. We do not now 
recall any important classes of machines, 
besides those you mention, that are fitted 
with change gears for securing various 
velocity ratios, though there are, of course, 
numerous special machines so arranged. 


(192) P. A., Montclair, N. J., writes: In 
Question 166, E. E. M. asks: How many 
times one gear will revolve around its own 
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axis in rolling around the circumference of 
another equal but stationary gear? Your 


answer is, once. This is not correct as it 
will revolve twice; one revolution is due to 
its motion of circular translation. This can 
be easily verified by two coins. It can also 
be made evident by imagining a lever fixed 
at one end and holding the gear by its cen- 
ter at the other. If now the lever be re- 
volved, any point on the gear will be alter- 
nately over and under its center, although 
this center is fixed to the lever. A.—We 
admit that the revolving wheel makes two 
revolutions around its own center in rolling 
once around the fixed wheel, but we an- 
swered the question referred to from a me- 
chanical standpoint, and assumed the axis 
to be a material body, such as a pin or axle 
around which the wheel revulves, and in 
this sense our answer is correct, the wheel 
will turn once around its axle in rolling 
around the fixed wheel. It must be admit- 
ted that this axle makes one revolution 
around its own center in moving around the 
fixed wheel, and, therefore, the loose wheel 
can make one revolution only about its axle, 
during the same time. In short, if the geo- 
metrical definition of the word axis is ac- 
cepted, then the wheel makes two revolu- 
tions on this axis or center during the time 
in question, and if a mechanical definition 
is given to the word axis, then it cannot be 
said that the wheel makes two revolutions 
around its axis, the correct answer under 
these conditions is ‘‘once.” We have received 
letters of the same tenor from other corre- 
spondents, to which we can give no other 
reply than the above. 


(193) M. B. C., Seattle, Wash., writes: 
Kindly inform us as to what the present 
practice is regarding the construction of 
large engine cranks and shafts. We claim 
that the built-up crank is a better one than 
that made in a solid forging, for the reason 
that there isnot the same liability to defects 
in the material used in a built-up crank that 
there is in a solid one. And further, if a 
built-up crank has sufficient metal allowed 
to securely hold the shaft and pin, it is as 
strong, if not stronger, than a solid forging, 
even though it might be perfect and with- 
out defects of any kind. We should like 
very much to have your opinion on this 
question. A.—The choice of these two 
types of cranks will depend in some cases 
on the work the engine has to do. Take, 
for instance, a marine paddle-wheel engine ; 
for this a solid crank is out of question, on 
account of its rigidity; the crank-pin must 
be left loose in one crank, and firmly se- 
cured in the other. By these means the 
crank-shaft can adjust itself to the slight 
deflection of the hull, but which is sufficient 
to break a solid shaft. For other classes of 
engines, many engineers prefer the solid 
shaft for small engines, particularly when 
lightness is the object in view. When the 
shaft is 12 inches in diameter and over, it is 
better to use built up cranks, so as to avoid 
the danger of defects which are liable to 
occur in large forgings. But great care is 
required to properly construct such a shaft 
so as to be perfectly true when finished, and 
to have the arms shrunk on without leaving 
the metal around the pins and shaft ends in 
such a state of tension as to be dangerous. 
A built-up crank can be made strong enough 
to do the work for which it is designed, but 
we do not see how it can be made stronger 
than a solid one without defects, if properly 
designed. 


(194) H. P., Abingdon, England, writes : 
What, in figures, is a driving and a working 
fit? I have read that # inch rock per foot 
should be allowed for a driving fit, and 4 
inch for a working fit. What does this 
mean? This work is usually guessed at, 
but surely there must be some definite rule. 
A.—There is no definite rule for determin- 
ing the allowance for driving and working 
fits, as much depends on the kind of metal 
used in the shaft, thickness, and kind of 
metal surrounding the hole, tightness of fit 
required, and, above all, much depends 
upon the sensitiveness of touch. The term 
‘*2 inch rock” means the amount of move- 
ment sideways in the hole of one toe of the 
calipers when the other is held stationary. 
For driving fit, we believe this amount of 
rock is too much. We prefer to have the 
toes of the inside calipers touch the opposite 
walls of the hole without any rock; then 
match the outsides to the insides, and turn 
the shaft so that the toes of the outsides 
will touch lightly. The amount of rock for 
a snug working fit depends on the diam- 
eter of the hole, and will vary from about 
*; inch for a 38-inch hole to } inch for an 
18 inch hole. The outside calipers are then 
matched to the insides, and the shaft turned 
so that the outsides will lightly touch the 
shaft. These sizes will have to be modified 
when the hole is much longer than the 
diameter. From the above it will be seen 
that considerable experience is required for 
making the different kinds of fits, and no 
definite rules can be given. 2. Suppose a 
cylinder is bored to 24 inches diameter, 
what must be the diameter of the piston? 
A.—This depends to some extent on the 
kind of packing used. But generally the 
piston head is turned ,', inch less than the 








diameter of the cylinder. Sometimes less 
or more than 5 inch is allowed, so as to 
suit individual experience or prejudice. 


(195) J. W: C., Worcester, Mass., writes : 
Where or who are the makers of diamond 
drills for drilling steel (hard steel)? A.— 
You can obtain these drills from any first- 
class dealer in machinists’ supplies, but you 
will be disappointed if you attempt to drill 
hard steel with them; they are not made 
for that purpose. 2. Can I use common 
house gas with a foot blower and blow- pipe 
to draw temper from hardened steel? A.— 
Yes. 3. Please give me directions for mak- 
ing a Bunsen burner, and saucer shaped 
sheet copper muffle as shown in Fig. 4 in 
your issue of September 7, 1893. Does 
the hole shown in copper disk run through 
the fire clay, or only through the copper? 
A,—The Bunsen burner consists of a small 
tube inserted into the bottom of a larger 
one; small holes are drilled in the larger 
tube a little below the top of the smaller 
one. Through these holes air is drawn into 
the larger tube by the current of gas escap- 
ing from the smaller one; by these means 
the air and gas are mixed and burnt at the 
upper end of the larger tube. Means are 
provided for regulating the amount of air. 
With a moderate amount of air the gas 
burns with a luminous flame. But if a 
strong steady current of air enters, the car- 
bon is rapidly oxidized; the flame loses its 
brightness, and burns with a pale blue 
light, but with an intense heat. The size 
of the burner depends on the purpose for 
which it is to be used. From the above de- 
scription you can easily design one; the 
manner of putting it together will suggest 
itself in making the drawing. It seems to 
us that you can buy one for less money than 
the cost of making one. The hole shown 
in the copper disk, we believe, runs through 
the fire clay. No directions for making the 
copper disk are needed; any coppersmith 
will make one for you in a few minutes. 
We cannot give any further information on 
safe burglary than is contained in the arti- 
cle referred to ; it is out of our line of busi- 
ness. 


(196) C. B. S., Hyde Park, Mass., sends 
us the following clipping: ‘*Train and can- 
non ball compared. If you will sit down 
and figure on the subject a little, you will 
express less wonder when you hear of how 
the next head collision smashed things up. 
A train running 75 miles an hour moves 
along at the rate of 110 feet per second and 
exerts an energy of 400 tons. In other 
words, the energy exerted is nearly twice 
as great as that shown bya 2,000 pound 
shot fired from 100-ton Armstrong Gun.” 
The above brief study in dynamics was ex- 
tracted from the Portland, Me., Evening Hx- 
press, I inclose it as another instance of how 
reliable the information on such subjects is 
in the average daily paper. Trusting it 
may serve to edify or amuse the readers of 
the AMERICAN MAcHINIST. Whatdo you 
think of it? A.—We think very little of it. 
In the first place we do not see how wecan 
comply with the suggestion of sitting down 
and figure on the subject when the weight 
of the train is not given, neither is the ve- 
locity of the shot given. Again energy, or 
kinetic energy, is not measured in tons or 
pounds, it is measured in foot tons, or foot- 
pounds, it is the work a body can do before 
it is brought to rest. The kinetic energy is 
found by dividing the weight of the body, 
or the weight of the train, in this instance, 
by 644, and multiplying the quotient by 
the square of the velocity in feet per second 
at the instant the collision occurs. If we 
assume the weight of the train to be 200 
tons, and moving at the rate of 110 feet per 
second, its kinetic energy will be 


200 x 110° _ 37,577 foot-tons, 
64.4 
and before the train can be brought to rest 
that amount of energy must be taken out 
of it. If we assume that the velocity of the 
cannon ball is 2,000 feet per second at in- 
stant it strikes a body, and the weight of 
the ball is one ton as stated, then its kinetic 
energy will be 
1 x 2 000? 
64.4 
and the ball will not come to rest until this 
amount of energy is taken out of it. From 
this it appears that the reporter made a seri- 
ous mistake in his figures or did not figure 
at all. 


(197) W. Y. S., ——, asks: How can a 
reamer or arbor be straightened after hard- 
ening? A.—Heat as hot as possible without 
drawing the temper too low, and straighten 
while hot, a screw-press being safest for the 
operation. 2. What effect will soap, either 
hard or soft, have on tools, such as taps, 
reamers or milling tools? A.—Supposing 
you mean during the hardening operation, 
soap seems to tend to keep the articles 
bright and clean during the heating. 3. 
How does Jessop’s steel compare with Hob- 
son’s for tools, especially taps and milling 
tools? A.—We do not know. Both are 
good steels, and if the makers of either fur- 
nish a bar of steel knowing that it is to be 
used for ,taps or for milling cutters, it will 
probably be satisfactory, and the same can 
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be said for a number of other brands of 
steel, both foreign and American. 4. Can 
you recommend a book that will give me 
hints on hardening and tempering? A.— 
We know of nothing better than ‘‘Con- 
densed Suggestions to Steel Workers,” pub- 
lished by Miller. Metcalf & Parkin, Pitts. 
burgh, Pa. 5. Please inform me how to 
anneal cast-steel forgings and have them 
soft? .4.—Heat them carefully, evenly and 
to a dull red heat. Then cool them slowly; 
as in hot ashes. 6. I have a great many 
dies toharden. They are used for drawing 
hard spring steel cold. I quench them in 
water, but they don’t stand the work as 
well as I think they should. Can you help 
me out in any way? A.—The probability is 
that the best plan is to consult with the 
maker of the steel used for these dies. Let 
him furnish steel specially for them and 
suggest the treatment for it. Any steel- 
maker who is really trying to make steel 
that will be satisfactory to his customers 
will gladly correspond about such cases, 
and will take pains to furnish a specially 
adapted steel, if possible. 7. I would like to 
purchase a book that would enlighten me 
both in the making and handling of steel. 
Can you inform me where I can obtain such 
a book? A.—‘‘Appleton’s Cyclopedia of 
Applied Mechanics,” treats of making and 
handling steel, and Vols. II., III. and IV. of 
‘Practical Blacksmithing,” treat on its 
working. The latter is published by M. T. 
Richardson, New York. ‘‘The Metallurgy 
of Steel,” by H. M. Howe (published by the 
Scientific Publishing Company, 27 Park 
place, New York), is the most complete and 
modern work on steel making and working, 
but is not, generally speaking, well adapted 
to the needs of the practical steel worker, 
either in character or price. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning sor the ensuing week's issue. 

















Grant’s Gears, Lex’n, Mass., & Phila, Pa. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith M. 'T. Co., Mill., Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 


*National”’ Lathe Chucks. Best made, page 15. 
Speed Gage McLauthlin & Co , Fulton St , Boston. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, § Spruce St., New York. 


Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St. N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 35 Cortlandt St., N.Y. 


Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N.J. 


M. E. Howard, Indianapolis, Ind. Specialty, 4 
and 8 H. P. engines in stock, write for price. 


Engine Castings, 1 to 6 Horse-power Vertical. 
Humpbrey’s Foundry, Bellefontaine, O. 


Sheet metal tools & light mach’y, imp'd, cheap- 
ened & mfg’d. Prac. Mach. Co., Bridgeton, N. J. 


American Packing Rings make pistons steam 
tight. Are simple, durable anc inexpensive ; write 
for circular. J. H. Dunbar, Youngstown, O. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, Vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 

**Pumping Machinery.’’ New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton avenue, Philadelphia, Pa. 


Magneto Hand Telephone—Hughes; post free, 
$1. Lists free. Spon & Chamberlain, 12 Cort 
landt street, New York. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; Machinery name plates in brass 
and aluminum. 

Grinders’ Supplies—Emery, Emery Wheels, 
Grinders, Knife Powders and Sharpeners, Paste 


& Liquid Polish, Whetstones. The Tanite Co. 
New York, N Y.; Cincinnati, O., & Stroudsburg, Pa. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the *‘ Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CUINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 


lations trom the diagram, also the principles of 
economy in operating steam eugines and current 
practice in testing engines and boilers, Price, $2 
post paid Published by Jonn Wiley & Sons, 53 East 
Tenth street, New York, 
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An English writer describes a fast engine 
being built at Wolverhampton as having 12- 
foot wheels and a thirty minute stroke. 
This is only equaled by the American engi- 
neer who described a bogy engine as having 
‘a three months’ lap.”— Locomotive Engi- 
ee ring. 

Or by the man in somewhat earlier days 
in railroading when engineers were more 
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generally than at present expected to give 
a brother chip a ride over the road. In the 
instance referred to a fellow had fairly con- 
vinced the engineer of a train that he was 
all right,"having run on a Western road, and 
had got fairly located for a hundred mile 
trip. Nowit happened that the engineer of 
this train was rather intensely interested in 
valve motion, and never missed an oppor- 
tunity to discuss general practice in regard 
to lap, lead, etc. Here was his opportunity. 
‘‘How much lead,” he inquired of his dead- 
head passenger, ‘“‘do they give the valves 
on your road?” After considerable mental 
effort the reply was, ‘‘Well, about three feet.” 
>< 








Profit-sharing. 





AN OPEN LETTER TO EMPLOYERS AND 
EMPLOYES. 

In anticipation of a revival of business 
and the consequent re-opening of many 
mills and factories, which now seems proba- 
ble, we would invite your attention to the 
importance of introducing some form of 
profit-sharing as a feature of your indus- 
trial relationships. The method of paying 
a dividend to the workman out of profits as 
they are realized annually has been approved 
by most of the economists of Europe and 
America as thoroughly practical, and ad- 
vantageous to both the employer and the 
employed. We will mention a few charac- 
teristics which should commend it to your 
careful attention. 

Profit-sharing can be adopted by an em- 
ployer without risk of loss, inasmuch as he 
assumes under it no obligations except such 
as are to be discharged from profits actually 
‘made. His prerogatives as manager and his 
rights as proprietor are not curtailed. Profit- 
sharing would establish a more friendly 
relationship of common interest between 
working people and the employer. This 
would be the surest pledge of industrial 
peace and the firmest support in times of 
commercial distress. 

The employe, responding to such an ad- 
vance by the employer, can increase the 
quantity and improve the quality of the 
product under a deeper feeling of personal 
interest. By his diligence, care and economy 
he can actually create an additional profit, 
which is to be used in supplementing regu- 
lar wages. Profit-sharing includes the pay- 
ment of the best wages current, and promises 
a bonus beyond this, which, experience 
shows, the interested workman can invari- 
ably produce in good times. 

Profit-sharing, as a principle, may be ap- 
plied in a large variety of ways; and it can 
readily be adapted to the great majority of 
productive and distributive enterprises. We 
invite applications for full information con- 
cerning the history and the results of the 
system, as it is now in operation in many 
establishments, small and large, in Europe 
and the United States. The address of the 
secretary of our association is No. 25 Beacon 
street, Boston, Mass. 

For the Association for the Promotion of 
» rofit-sharing: 

Carroll D. Wright, Washington, president; 
Francis A. Walker, Boston, N. O. Nelson, 
St. Louis, vice-presidents; N. P. Gilman, 
Boston, secretary; R. Fulton Cutting, New 
York, Alfred Dolge, New York, R. R. 
Bowker, New York, Henry R. Towne, 
Stamford, Conn., George A. Chace, Fall 
River, Mass., directors. 
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Crucible Furnace for Burning Petro- 
leum,* 





By W. E. CRANE, WATERBURY, CONN. 





The furnace is built round as high as the 
top of the crucible, and four or five inches 
larger in diameter. From there up it is 
built square, and the corners used as de- 
scribed further on. 

The pot stands on a support about six 
inches high. If it is a furnace running con- 
tinually, it is immaterial of what substance 





* Presented at the New York meeting, Decem- 
ber, 1893, of the American Society of Mechanical 
Engineers, 


it is made, or how solid, provided it will 
withstand the high temperature. 

If a furnace runs 10 to 12 hours only per 
day it should be made with as little sub- 
stance as will withstand the temperature 
and weight. If made solid, the first heat 
will take longer, as this support must be 
thoroughly heated through before the bot- 
tom of the pot will heat. After the first 
heat any support will be all right. Fig. 1 
shows an elevation of the furnace, which 
has been rebuilt from one using grates for 
coal. <A brick bottom is put over the grates 
to preserve them, but one grate should be 
taken out anda hole left through the bot- 
tom, so that the metal can run through if a 


pot breaks. 
Fig. 2 shows a plan of furnace at the top 
of the pot. Four 
pieces should be pro- 


vided of the shape 
shown in one of 
these corners, which 
will rest on top of 
the pot and in the 
corner of the fur- 
nace, shutting in 
the products of 
combustion around the pot below the 
top. By this means fully 15 per cent. 
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the covers was prevented by the use of 
black lead, and the oil pipes were readily 
cleaned when necessary by steam. 
consi iicngtanin 
Death of George S. Lincoln. 





Mr. George S. Lincoln, who for many 
years was at the head of the Phcenix Iron 
Works, of Hartford, died recently in that 
city at the age of 75 years. 

Mr. Lincoln is perhaps best known to the 
mechanical world through the circumstance 
of his having given his name to that type 
of milling machine known as the ‘‘ Lincoln 
Miller” ; a machine designed by Mr. F. A. 
Pratt, while superintendent of the Phcenix 
Iron Works; then (1853) Geo. S. Lincoln & 
Co. Of this machine, probably more than 
50,000 have been built by various makers, 
and it has exerted a very important influ- 
ence upon the modern development of inter- 
changeable manufacture. 

Mr. Pratt, in speaking of the death of Mr. 
Lincoln, said: ‘‘ George 8. Lincoln was on 
excellent man in all respects, and in my 
long service with him (nearly ten years) 
I do not recollect of there having been 
between us anything but the most friendly 
relations.” 

Mr. Lincoln was a man who could be im- 

plicitly trusted, a man of 
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good judgment, but perhaps 
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rather too cautious and con- 
7,  servative to take full ad- 
/ Vantage of opportunities for 
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CRUCIBLE FURNACE. 


of the fuel will be saved, a much hotter fire 
setured, and faster work done. A small 
flue should lead off from the top of this 
chamber, not over 24 inches square, either 
to the chimney, or to a heater for heating 
the air, or to other system of economizing 
the heat from waste gases. 

When the waste heat is utilized, this con- 
struction is essential in melting alloys, es- 
pecially where spelter or zinc is used, as the 
fumes would coat over or fill up any econo- 
mizer. By closing the space at the top of 
the pot the fumes from the alloys can be 
carried off through a separate flue. This 
flue should have from 30 inches to 40 inches 
area. 

The burner would preferably be an air 
burner, with as low a pressure as possible. 
Some burners work nicely with as low as 
6 ounce pressure. All of the air for com- 
bustion should be supplied by the blower. 
With an air burner at high temperatures 
there is usually a deposit of carbon. This 
can be prevented by introducing a small jet 
of steam, preferably superheated. As a 
general thing this will be found to cause 
more annoyance than that of removing the 
deposited carbon. The steam will have a 
tendency to lengthen the flame, and as a 
consequence the heat will be less intense, 
more of the heat passing off into the flue. 

There should be a good draught to take 
off fumes when using alloys, which smoke 
a good deal ; but the draught for the prod- 
ucts of combustion should be light. 

For the support for the crucible in fur- 
naces running ten hours per day I have 
found an old pot cut off at the right length 
and turned bottom up to be as good as any- 
thing tried. 

The pieces to shut off at the top of the 
pot should be made of crucible stock and 
well seasoned. 





In reply to inquiries the author said that 
the life of crucibles used in this furnace was 
on the average 35 heats for brass and 15 
heats for German silver. The welding on of 
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development; this, it is 
Wij? +‘“nderstood, having been the 

Mise ein cause of the formation 
of the partnership between F. A. Pratt and 
Amos Whitney, and the founding of the 
Pratt & Whitney Company. 

———_ +e ___——_ 

Improved Pipe Threading and Cutting- 
off Machine. 








We illustrate herewith a machine which 
is operated either by hand or power, and 
will cut off and thread pipe from 1 to 3 
inches inclusive. It is so designed that 
when cutting off pipe, the dies are opened 
for the pipe to pass through without being 
removed from the machine. This is accom- 
plished by a simple movement of the lever 
operating the cams. The gears and bear- 
ings are inclosed in an oil chamber, and are 
thus protected from chips or dirt which 





IMPROVED PIPE THREADING AND CUTTING- 
OFF MACHINE. 


might otherwise get into the working parts, 
while the bearings are at the same time 
kept constantly lubricated. 

There are several new features in this 
machine. The gripping vise is detachable, 
and can therefore be readily replaced, being 
bolted to the bed of the machine. More 
room is given in the receptacle for cuttings, 
and the travel of the die head is increased, 
thus permitting the cutting of a longer 
thread than usual, if desired, and giving 
greater ease in using the machine, since 
there is more room in setting the dies or 
removing them from the die head. 

The vise is also enlarged, admitting of the 
use of nipple holders for 3-inch pipe, that 
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being the full threading capacity of the 
machine. 

The machine is furnished with counter 
shaft when power is to be used for driving, 
and weighs, when for power, 250 pounds, 
for hand, 225 pounds. It is manufactured 
by the Armstrong Manufacturing Company, 
of Bridgeport, Conn. 
=> 

A recent disastrous explosion in th 
Ramapo Iron Works calls attention to th 
fact that it is too little understood among 
furnace men and blacksmiths that, whe: 
green coal is on the fires, and the fan or 
blower is stopped for any reason, the gas 
from the coal is liable to enter the blast 
pipes, and, mixed with the proper propor 
tion of air, form an explosive which, when 
fired, will wreck the blast pipes, and possi 
bly the building, as is stated to have been 
the case in the instance referred to above. 

When the blast stops for any reason, the 
valves should be closed to prevent a possible 
return of gas. 

——_—__ ae 

A good deal of stir is made by some of 
the daily papers commendatory of the fact 
that Postmaster Dayton, of New York, has 
actually saved some dollars—the amount 
named we do not believe for a minute—by 
cutting off the privilege of the employes 
warming their coffee over the gas jets. 
But while we have the ‘‘abiding faith” of 
the late Horace Greeley that the amount 
stated as saved has, in effect, been multi- 
plied by some figure, and then multiplied 
again so as to make a sum of respectable 
roundness, there is still no doubt that the 
privilege those operatives—workmen—en 
joyed cost each inhabitant of the country a 
fraction of a cent every year—a fraction 
that must find its expression somewhere 
among the infinitesimals of the mathema- 
tician, but still a fraction. Every dollar 
the big fellow in the political ring steals {s 
legitimate plunder, but when it comes down 
to a poor devil’s warming his coffee, 
there is a chance for saving that cannot be 
omitted. There is a lot to talk about in it. 
Cutting off big losses through bad uucage 
ment is likely to hurt somebody with a 
‘*pull.” Making it a little more uncomforta- 
ble and unpleasant for the fellows who do 
the work will not create the slightest 
political ripple—not now, but, perhaps, some 
time. 














I 
A Mean Swindle. 





TWO PROMINENT CITIZENS OF SIGOURNEY, 
IOWA, UNDER ARREST, 





S1GouRNEY, Iowa, Jan. 5th.—Post Office 
Inspector Mercer yesterday arrested B. H. 
Wills and William A. Bell, both prominent 
citizens, and managers of State patent in- 
vestment companies. The arrest caused a 
sensation, as both men have been for years 
transacting a big business. The plan of the 
concerns was to watch the daily papers and 
get a list of patents granted. The victim 
was informed that he could trade his right 
for a farm, but it would cost $40 to look up 
the title. The money was sent, and then, 
in due time, the victim was advised not to 
make the trade, as the land was heavily en- 
cumbered.— Boston Daily Journal. 

Editor American Machinist : 

The only remedy is to teach the possible 
victims that there is not one chance in a 
thousand that an offer from a patent selling 
concern is anything whatever but an intro- 
duction to a ‘‘ mean swindle,” as mean as or 
meaner than the above. 

It appears that ‘‘ both men have been for 
years transacting a big business,’ and in 
truth the business is a large and prosperous 
one, the first and principal partner being 
the United States Government. The gov- 
ernment paves the way, gives the oppor- 
tunity, refuses to afford the victim simple 
and cheap means of information, and then 
sends a Post Office Inspector to arrest the 
swindler and fine him a part of his booty. 
The crop of patents issued each week is 
about five hundred, and not half of them 
are’ for genuine inventions. The bulk are 
for mere contrivances of lawyers, amateurs, 
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farmers, ladies, boys, and unmechanical 
people of all sorts, and are not worth a cop- 
per each. 

lake a sample case, not an imaginary 
put areal and frequent case, and follow it 
through. A brakeman invents a car coupler, 
but, as every brakeman in the country has 
invented a car coupler, the subject is worn 
thinand there is nothing new to be had in 
that line. It is easy enough to contrive 
some new quirk, to add a dingus above or a 
winywang underneath, but not one patent 
a year shows an item of the smallest value. 
Of course, the brakeman applies for a pat- 
ent, and, of course, he employs one of the 
‘no patent, no pay ” solicitors, whose busi- 
ness it is to forge gimcracks into such 
formal shape that some sort of a patent can 
be worked over each case. He gets some 
sort of a patent on the car coupler, good or 
bad, but it has a red seal and a blue ribbon, 
and it is all the same to the brakeman. The 
shyster—and I use that term with care— 
cannot fail to get a patent on anything pre- 
sented, he secures his share of the booty, 
drops the matter, and things are ripe and 
ready for the third partner—the patent-sell- 
ing shark. The government has undoubt- 
edly notified the solicitor that there is not 
the ghost of a shade of difference between 
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the car coupler and dozens of others already 
patented, but it does not require even that 
difference to secure a patent. The brake- 
man never hears of it because the business 
is entirely between the government and the 
solicitor, and such a thing as informing the 
inventor of the true position of his contriv- 
ance is not thought of. The government 
acts on the cheap fiction that the solicitor is 
representing the inventor, while he, in fact, 
is simply beating him. 

The shark has various methods, changing 
his game as fast as found out; and this 
title-examining dodge is as good asany. It 
is thoroughly hidden, very simple, appar- 
ently very honest, and quite safe. The 
shark sends out his circulars, and the brake- 
man, after writing a dozen unanswered let- 
ters to railroads and car-manufacturing 
companies, is tempted to see what he can do 
through him. A little correspondence fol- 
lows, and he receives a statement that the 
patent can be exchanged for a certain farm. 
Brakeman is not at all astonished at the 
offer ofa farm for his invention, had ex- 
pected more than that, and tells the shark 
to go ahead. Shark then writes the brake- 
man that it is wise to have the title of 
the land examined, at an advance fee of 
forty dollars, and the trick often works 
and yields the shark a ‘‘ big business.” 

The government has beat the brakeman 
$35, the solicitor $50, the shark $40; all 
shake hands and proceed to do up the next 
inventor, GEORGE B, GRANT. 
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Laying out Patterns for a Blast Pipe. 





By Gro. GuNTz. 

At one time I had a job of fitting up a 
blast pipe fora cupola. The blast pipe was 
24 inches in diameter and came up from 
underground connecting to the wind gate 
by a tapering curved elbow tapering from 
24 inches down to 154 inches, where it fitted 
into the collar of the wind gate on one side, 
while the elbow here illustrated was a con- 
tinuation of the blast pipe being fitted to the 
other side of the wind gate, the collars of 
which were round, 15$ inches in diameter, 
and to the collar on the belly pipe, which 
was oblong with round ends, outside dimen- 
sions of which were 13x23 inches. I had 
only 20 inches from the face of the wind 
gate to the side of the cupola, and a vertical 
height of 14inches from the center of the 
wind gate down tothe belly pipe. These 
were rather close quarters to work in, so I 
determined on a square throat, as here 
shown, in order not to make the taper too 
abrupt. In the illustration, Fig. 1 is a side 
elevation, Fig. 2 an end elevation, Fig. 3 is 
a plan of the oblong end d #, Fig. 1, and a 
half plan of the first joint eg, Fig.1. Fig. 
4 is a half plan and elevation of the first 
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Fig. 1 


LAYING OUT PATTERN FOR A BLAST PIPE. 


and second joints ¢ gy, n &, Fig. 1, and in 
Fig. 9 is also shown the third joint no in 
relation to the round end. 

In developing a pattern for an article of 
this-‘kind, while it can be done by the inter- 
section of oblique cones, it is not always 
feasible, because the convergence of the 
lines to the apex of the cone are, in the 
majority of cases, so slight that the height 
of the cone will become too great for the 
available room, or, having the room, there 
would not be the necessary facilities with 
which to strike the radii. Therefore the 
following method commends itself, and also 
for the reason that it is not necessary that 
the different sections through the joints 
should be exact conic sections. In Fig. 8 is 
shown the pattern of the oblong section 
g dbe, it was obtained as follows: The 
base and the first joint, Fig. 3, were each 
divided into spaces as equal divisions of a 
half circle, and made with 45 degree and 
224 degree triangles from the center of each 
circle, as shown by the radial lines. This 
brought the points 2, 3, 4, 5 and 2’, 3’, 4, 5, 
in exact relation to each other on the differ- 
ent ends of the pieces. These points would 
then be dropped down on the base and the 
first joint from their respective places, and 
lines were then drawn from those on the 
base to the corresponding points on the first 
joint. Since it was necessary to determine 
the altitude of the points on the first joint 
above the corresponding ones on the base it 
was found easier to keep their relation in 
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view by having them connected by a line, 
and for this reason also the diagonal dotted 
lines were drawn across the spaces formed 
by the solid lines. The points between the 
two sections on the plan were also connected 
with lines for the same reasons. It will be 
noticed that at first joint, Fig. 1, there are 
small triangles made by each of the spaces 
made by the solid lines and of which the 
miter or joint line is the hypothenuse. The 
object of these will be explained further on. 

It is proper to say that the sections in 
Fig. 4 were spaced off as explained above, 
and the points dropped on to the elevation, 
as were also those in Fig. 9, but the opera- 
tion of connecting the relative points with 
the solid and dotted lines and of forming 
the small triangles were dispensed with as 
not being essential here as the method of 
determining the pattern of each piece is the 
same. It will also be noticed that in the 
spacing of the sections in Fig. 9, on the 
oblong section there are ten spaces, while on 
the circle there are only eight. This comes 
from the fact that while the center of the 
circle is directly at the junction of the 
transverse and conjugate center lines, the 
centers from which the end circles of the 
oblongs are described are on the conjugate 
center line, but not on the transverse, so if 
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we divide the circle in the same manner as 
we have the end circles of the oblong sec- 
tions we can get only eight spaces, while in 
the oblongs we have the same eight and 
two more formed by drawing a line through 
the center from which these circles are 
struck parallel to the transverse center line. 
This, however, is regular in coming from 
an oblong or an ellipse into a round, and 
will work itself out in the same way. Hav- 
ing determined all the points as above 
stated, the next step in the process was to 
construct three sets of triangles, Figs. 5, 6 
and 7. Of those in Fig. 5 the verticals 
represent the height of the corresponding 
points on the joint or miter line ¢ gy above 
those on the base a 4, which are connected 
by the solid lines, Fig. 3. The horizontals 
represent the. distances between the cor- 
responding points of the two sections on the 
plan, Fig. 3, as 2 and 2’, 3 and 3’, 4 and 4’, 
etc. The hypothenuses of these triangles 
represent the exact length of the solid lines 
on the elevation which connect the points 
on the base and miter lines. Of those in 
Fig. 6 the verticals represent the vertical 
distance between the points connected by 
the diagonal dotted lines on the elevation. 
The horizontals represent the length of the 
dotted lines in Fig. 3, connecting the points, 
as 1' 2,2’ 3, 3’ 4, 4’ 5, etc., and the hypothe- 
nuse the length of the diagonal dotted 
lines in the elevation. Those in Fig. 7 rep- 
resent the small triangles shown in the 
elevation, Fig. 3, and are constructed as 
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follows: The verticals are taken from the 
elevation and represent the height of one 
point above another on the slant of the 
miter Jine, the horizontals are taken from 
the plan on the section of the miter, and are 
successively the distances from one point to 
another on the curve as from 1 to 2, 2 to 3, 
3 to 4, etc., and the hy pothenuses repre- 
sent the length of these distances up the 
slant of the miter from one point to the 
next. Ifaving constructed these triangles 
the development of the pattern, Fig. 8, is 
the next step. It may be well to say here 
that the hypothenuses of the triangles are 
the actual construction lines of the pattern 
since they are the actual distance between 
the corresponding points on the two ends of 
a section, the length of which it is possible 
to obtain only in this way, as their actual 
length cannot be shown on either plan, 
elevation or section since they all stand in 
perspective. Now, to develop the pattern, 
Fig. 8, I draw a line dg, Fig. 8. On this 
line set off the length of the line dg, Fig. 3. 
Since this line is not in perspective its actual 
length can be taken directly from the eleva- 
tion. This is also a fact with regards to the 
line dc Having set off this as above, I next 
took the distance 1’ 2’, Fig. 3, and set it off 
from the point @ on one side of the line dg 
by describing an arc as 2’. I next took the 
hypothenuse 1° 2 of the triangle 1, Fig. 
6, and using d, Fig. 8, as a center, I de- 
scribed arc 1, and with the hypothenuse 
of triangle 1, Fig. 7, I set off the distance 
g 2, Fig. 8, cutting the arc made by the pre- 
vious operation establishing the point 2; 
then with the hypothenuse 1’ 2 of the trian- 
gle 1, Fig. 5, as radius and point 2 as center, 
I cut the curve 2’, thus producing the 
section y 2 2’ 7; then with a radius 2’ 3, 
Fig. 8, with 2’, Fig. 8, as center, another 
are 3’ was described, and with the hypothe- 
nuse of triangle 2, Fig. 7, and with 2, Fig. 
8, as center, the arc 3 was described, and 
with the hypothenuse of 2’ 3 of triangle 2, 
Fig. 6, and 2’, Fig. 8, as a center, the arc 3 
was cut establishing a point 3, and with the 
hypothenuse 3 3 of triangle 2, Fig. 5, and 
with the point 3, Fig. 8, as a center, the arc 
3’ was cut, completing the second section, 
and this was continued successively until 
the pattern was complete. The patterns for 
the other two pieces were cut in the same 
manner, only that for the middle piece it 
was necessary to make two sets of triangles 
generated as those in Fig. 7, one for each 
end of the piece, thus making four sets for 
this piece. 
= 


A Novel Time-glass. 





‘* During a trip which I took through the 
West Indies several years ago,” said a trav- 
eler, ‘‘ I saw a sight in one of the villages 
which brought the old proverb, ‘ Necessity 
is the mother of invention,’ forcibly to my 
mind. In the front of one of the houses 
on a veranda stood a sentry whose business 
it was to keep the time for the village by 
means of a primitive sand-glass. Two beer 
bottles were firmly tied together, mouth to 
mouth, and fixed in a wooden frame, made 
to stand in reversible positions. A quantity 
of black sand ran from one bottle into the 
other in just half an hour, and when the 
upper bottle was empty the frame was 
reversed. Twelve short sticks marked with 
notches from one to twelve were hung upon 
a string, and a hook was placed between the 
stick bearing the number of notches corre- 
sponding to the hour last struck and the one 
to bestruck next. The sentry announced the 
time by striking the hours on a large 
gong.” —St. Louis Globe- Democrat, 

— ape — 

The annual convention of the National 
Association for the Advancement of Science 
is to be held in Brooklyn in August. 

—-__—~@>e——————— 

A great deal of money is being thrown 
away for fees for useless patents simply be- 
cause of the too prevalent notion that a pat- 
ent is a patent and will prevent any one but 
the patentee from making or selling the 
thing patented. 

Mechanics should remember that there is 
as much difference between patents as re- 
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gards the quality of them as there is be- 
tween horses, or houses, or dogs, and that if 
an inventor or his attorney is not particular 
as to what kind of a patent he obtains, it is 
very easy to obtain something from the Pat- 
ent Office which has the general form of a 
patent—has the fine steel engraving on the 
front above the red seal and blue ribbon, 
but which is nevertheless not worth a single 
cent. 

Thousands of such patents are being 
taken out, especially upon the ‘‘no-cure-no- 
pay” principle. 

If a thing is worth patenting at all— 
which it generally isn’t—it is worth patent- 
ing right, and a patent properly taken out, 
and where the attorney really studies the 
interest of his client and does the best possible 
for him represents an amount of work very 
well worth the amount charged—work 
which has to be done in any event whether 
it turns out that a good patent can be ob- 
tained or not. 

This is work which should be paid for in any 
event, whether a good patent is finally found 
to be obtainable or not, and where it is not 
to be paid for unless a patent is obtained, 
the question will naturally arise as to what 
value there may be in a patent obtained un- 
der such circumstances. 

There are many shysters who are writing 
patent applications and getting money for 
doing work which would be much better 
left undone, and the biggest shyster can 
often get up the most attractive circulars, 
pamphlets, etc. 

ecg 

An accident which occurred to a locomo- 
tive in New England, recently, is attract- 
ing considerable attention, but its most re- 
markable feature seems to have been over- 
looked. The engine was pulling an express 
train, and when within five miles of Stam- 
ford, and running at full speed, a cylinder- 
head blew out. The train, however, did 
not slacken speed and ran into Stamford on 
time. Itis stated that the train’s momen- 
tum carried it the five miles at full speed, 





though, of course, we all know there must 
have been a considerable down grade to 
help along. 

The surprising part of the incident to us, 
however, is that the air-brakes did not stop 
the train by the ‘‘ emergency clause.” It is 
probable, of course, that steam was being 
used when the head blew out, and, we be- 
lieve, that in nearly every instance an engi- 
neer would instantly, under such circum- 
stances, shut off steam and apply the brakes 
—automatically, so to speak, and without 
stopping to think whether it were the best 
thing to do or not. When anything out of 
the usual order happens to a lathe or planer, 
the first thing the machinist does is to dive 
for the shipper and stop the machine. His 
doing this is not the result of consideration 
at the instant, but of previous training, and 
he may be expected to do this in spite of 
himself, if we suppose he could wish not to 
do it. An engineer's throttle lever and 
brake valve are handled in an emergency on 
the same principle and absolutely without 
thinking and without time to think. 

———_ +>e 
On the Wyoming “ Flyer.” 





A man was one day making a trip on the 
“flyer” of a Wyoming railroad. Passage on 
these trains is never taken except for jour- 
neys of considerable length; walking is as 
easy and much safer for short distances. On 
this occasion the movement was even more 
deliberate than usual, and the passenger 
called the conductor to his seat and said : 

‘‘Isn’t this motion pretty slow ?” 

‘Well, we ain’t flying, I admit.” 

‘*May I ask what is the trouble, then ?” 

“Certainly. We found a fine two year 
old steer stuck in a trestle back here before 
you got on and stopped and helped it out. 
You know the rules of the road are in such 
cases the animal belongs to the company.” 

“But I don’t see why that should make 
you run so slow.” 

“Why, we're taking that steer to head 
quarters, got it tied behind, and it ain't 
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BORING AND TURNING MILLS. 
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SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 
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E. P. BULLARD, Prop. 


New York Office, 89 CORTLANDT STREET, ROOM 86. 


All feeds positive, 
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used to leadin’, and don’t walk up very 
well. 
man prodding it up with an umbrel’, and an 
ear of corn tied to the end of the bell-rope. 
If you think I’m going to start up and go 
howlin’ along, and yank the horns off as 
good a steer as there is in this State, why, 
you’re mistaken, 

County (Wyo.) Press. 


I’m doin’ all I can—got the brake- 


that’s all !”—Converse 























E. R. Latta will establish a planing-mill plant at 


Huntsville, Ala. 


The Pheonix Iron Works, Phoenixville, Pa., are 


running night and day. 


M. M. Irwin & Son will erect a sash and blind fac- 


tory at Marysville, Tenn. 


It is reported that an electric light plant will be 


establi hed at Van Alstyne, Tex. 


The Sunny South Lumber Company will rebuild 


its burned plant at Texarkana, Ark. 


The Waycross (Ga.) Lumber Company will at 


once rebuild its recently burned mill. 


William Dunham and others have started up their 


new shingle-mill at Charleston, S. C. 


J. L. Donovan has purchased and will rebuild 


the Lampasas (Tex.) electric light plant. 


Snyder Sons & Co. will establish a wool-working 
factory at Piqua, O., at a cost of $10),000. 


W. B. Hutchinson, of Michigan City, Ind., will 


build a large lumber plant at Cordele, Ga. 


R. L. Fox is interested in a project to establish 


an electric-lighting plant at Edgefield, S. C. 


A municipal electric light and water-works sys- 
tem will be established at Demopolis, Ala. 


The Spang Steel and Iron Co., of Etna, Pa., has 
started its blooming, bar and Clapp Gritfiths mill. 


H. W. Sexton, J. C. Keith and others contem- 
plate erecting a cotton mill plant at Anniston, Ala. 


The Central Manufacturing Company will en- 
large its wood working plant at Chattanooga, Tex. 


The Western Coal and Mining Company is erect- 
ing a power house near its mines at Jenny Lind, 
Ark. 

H. Kohlhorst will organize a company to manu- 
facture doors, frames, furniture, etc., at Terra 
Alta, W. Va. 

W. H. Glover is interested in the formation of a 
company to establish an electric-light plant at Terra 
Alta, W. Va. 

The newly organized Texas Manufacturing Com- 
pany will establish a wood-working factory at 
Fort Worth. 

The Dayton Coal and Iron Co., Dayton, Tenn 
has blown in one of its furnaces after a tempora’) 
shut down. 

The Belcher & Taylor Tool Co., Chicopee, Mass., 
have begun to run on full time and with a full 
number of hands. 

At the works of the Pennsylvania Steel Co., at 
Steelton, Pa., itis expected to have the entire plant 
in operation soon. 

Weare informed that the Ellwood Shafting and 
TubeCo., of Ellwood City, Pa., will soon be oper- 
ated night and day. 


The South Chicago plant of the Illinois Stee! 
Company started up on March 19th after a six- 
months’ shut-down. 


At Abbeville, 8. C., the Greenville & Columbia 
Railroad is adding $30,000 worth of new machinery 
to its machine shops. 


The Ansonia Electric Co.’s plant is being oper- 
ated on a schedule of eight hours a day with a fair 
number of employes. 


The Canonsburg (Pa.) Iron and Steel Co. will 
erect an addition to its plant, 75x109 feet, to be 
built entirely of iron. 


Shoshone Falls, Snake River, in Idaho, may be 
harnessed to generate electricity to operate an 
electric-railway system. 


In Abbeville, N. C., W. P. Beard and J. C. Klogh 
have incorporated the Tugaloo Iron Works, with 
a capital stock of $12,000. 


The Raleigh Spring Bed Co. has built a new fac- 
tory at Wake Forest, N. C., and will at once re- 
move its machinery into it. 


The Round Mountain (Ala.) furnace will resume 
aftera longidleness. Two idle furnaces at Shef- 
| field are also pr paring t. start. 
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approved, while the workmanship, material and fin- 


/ 9 t0 2410. Swing, 
Modern Lesign. 
Valuable Features, 
CATALOGUE FREE. p 





= 1 





ish are of the highest order. 
you all about them, as well as of our planers, shapers, 
drills and other tools and supplies. 
bring it. 


SEBASTIAN LATHE Co.. 


Our catalogue will tell 


A postal will 
Write us for prices. 


17-119 CULVERT ST., CINCINNATI, OHIO. 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


NON-CONDUCTING COVERINGS FoR STEAM AND HoT WATER Pipes, BoILERS, ETC. 


ASBESTOS BOILDPR COV BRINGS. 


H. W. JOHNS MANU 


FACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


87 MAIDEN LANE, N. Y, 


Asbestos Roofing, Etc. 
Jersey City. Cnicaco. PHitavecenia. Boston. Lonvon 








Mako. 





Perc: 2 


sii 2s 


as 
Es 








Te a 












Aprit 19, 1894 


AMBRICAN 


MACHINIST 








13 











w. & B. Douglass, pump manufacturers, Micdle- 
own, N. Y., have increased their working force 
ind will be shortly running on full time. 

H. C. Sparhawk is one ofta committee which 
will arrange for the establishment of a $60,000 
electric light*plant at Marblehead, Mass. 

The Peck, Stow & Wilcox Co, at Southington, 
‘onn., has under consideration plans for the con- 
struction of anew malleable iron foundry and a 
1ew gray iron foundry. 


Orr & Sunblower, Reading, Pa., issue a cata- 
cue of the great variety of engines and boilers 
hey build for almost every purpose. Their cata- 
ogue is a good one to have. 


Chandler & Taylor, Indianapolis, Ind., are put- 
tingin oneof their 65 horse-power engines of the 
itest design for the Laycock Manufacturing Com- 
vany, the works requiring more power. 


George H. Talbot has commenced to rebuild his 
urned wool-scouring mill at Norton, Mass. The 

new plant will cost in the neighborhood of $75,000, 
nd will afford employment to about 75 men, 


It is reported that the Slatersville (Mass.) Cotton 
Company will erect a new building to contain 1,000 
additional looms, inthe spring. This will increase 
the producing capacity of the plant about one- 
fourth. 


At a recent meeting of the Pacific Rolling-mill 
Company, of San Francisco, Cal., James G. Fair 
was elected president; W. P. Sullivan, Jr., secre- 
tary; C. M. Keeney, general manager, and P. Noble, 
superintendent. 


The Illinois Steel Company, whose plant at South 
Chicago has been idle since early in September 
last, has started up. The officials say they have 
orders for sufficient rails to keep them employed 
for at least sixty days. 


The Farrel Foundry and Machine Co. say that 
business is increasing in their machinery depart- 





ments, though the roll departments are working 
under the old conditions. Better prospects are in 
sight though prices remain low. 


The Laycock Manufacturing Company, Indian- 
apolis, Ind., is running full time and now has 126 
men employed, against 90 men in March, 1893. Mr. 
Laycock says the company’s business the last 30 
days has been a genuine surprise. 

The Sinker-Davis Machine Works, Indianapolis, 
Ind , are running full time and full handed. The 
company has been very fortunate in securing a 
contract for a considerable number of garbage 
crematories on which thereis a good deal of work. 

The Andover (Me.) Steam-mill Company has been 
organized at Andover for the purpose of manu- 
facturing, buying and selling wood and lumber of 
all kinds, with $10,000 capital stock. The officers 
are: President, R. A. Grover, of Andover; treas 
urer, R. L. Melcher, of Andover. 

Foreign orders are plenty now with J. A. Fay & 
Co., of Cincinnati, Ohio. A big one has just come 
to them from Havana, Cuba. It will take three 
months to execute it, comprising as it does an 
outfit for furniture making, wagon and car build- 
ing, with a planing-mill equipment in addition. 


The Cincinnati, Georgetown & Portsmouth R. R° 
are now building new shops at Columbia, Ohio, 
and have closed a contract with The Lodge & 
Davis Machine Tool Co., of Cincinnati, O., for the 
entire equipment of machinery, including boilers, 
engine, planers, lathes, drill presses, shapers, etc. 

Judge Wheeler has granted an order of sale of 
the plant of the Branford (Conn.) Lock Works. The 
order provides that the plant shall be sold in its 
entirety at public auction at the oftices of the com- 
pany, Branford, on April 14th. The minimum sum 
of $81,000 is named as the smallest amount which 
would cover the liabilities. It is probable that the 
firm of Yale & Towne, of Stamford, will purchase 
the plant. 


The Cleveland Twist Drill Co., Cleveland, O 
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EVERY DRAFTSMAN 


Should have a copy of 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 
Handeomely Bound in Cloth. Size 10x12 in. pp. XVIII, 
31°. With Portrait and over 1,200 [lustrations. Price, 

87.50. Sent by express, prepaid, on receipt ot price. 


H. H. SUPLEHRE, 
339 CHELTEN AVE., W., PHILADELPHIA, PA, 


write us: Our grip sockets are selling faster than 
we can make them. We have just furnished the 
U. S. Government at its Washington Navy Yard 
six of each size from No. 1to No. 5 inclusive. As 
the navy officials never adopt a new thing without 
careful investigation, this order speaks weli for 
the merits of our grip socket. 

The Winchester Repeating Arms Company, at 
New Haven, Conn., is about to start on a lot of 
100,000 rifles, which will keep the big factories in 
full operation for overa year. The weapon is to 
be called the *‘Winchester model, *94 The breech 
mechanism bears some resemblance to the model 
86 rifle, but the new gun is widely different from 
this in several points of construction. 

In the month of February the Parry Manufact- 
uring Company, Indianapolis, Ind., shipped 2,939 
four-wheeled vehicles, and in preparing them for 
shipment over 100,000 feet of rough lumber was 
used. Secretary Parry says that while they have 
not quite as many men on the pay-rolls as last 
March, the pay-rolls are larger, as the character 
of the work has been so improved that better 
skilled mechanics must be employed. 


The Central Cycle Company, Indianapolis, Ind., 
is enlarging its plant, doubling its capacity. The 
building they now occupy is 100 feet long by 50 
wide and three stories high. The new building 
will be of the same dimensions, extending west- 
ward over Pogue’srun. Thisconcern is unusually 
prosperous. The general manager states that two 
years ago they started up with 30 men. Last spring 
they got up to 90 men, and now they have em- 
ployed 152 men 

Norton Bros. have just let the contract for their 





new tin can factory at Maywood, Ill. The build 

ing is of cream-colored brick, with dark trimmings, 
and will be a two-story structure, 250x275 feet. It 
will be quadrangular in form, facing on four 
streets, with power plant in the center, and its 
character will be what is known as ‘mill con- 
struction.”” The most approved heating and venti- 
lating arrangements are contemplated. The build- 
ing will be ready for occupancy July Ist. 


The following explains itself: SauLT Ste. MARIE, 
Micu., April 2, 1894.—Having leased the shops of 
the Soo City Machine and Boiler Works at Sault 
Ste. Marie, Mich., for a term of years, the under- 
signed is now prepared to do a general line of 
machine and boiler work. Prompt attention given 
to all orders, and satisfaction guaranteed as to 
quality and prices. A fuil line of engines, boilers 
and general machinery furnished direct at manu- 
facturers’ lowest prices. Works on Union Dock. 
Respectfully soliciting a share of your patronage, 
I beg to remain, Yours respectfully, James A. 
Lawrie. Late Civil and Mechanical Engineer of 
the Solar Refining Co , Lima, O. 


The Detroit Twist Drill Co. succeed to the busi- 
ness of the Graham Twist Drill and Chuck Co., 
with the following stockholders: Wm. Reid, 
Harry S| Hodge, Chas. M. Swift, and Nathan G. 
Williams. Jr., and all the above are 
Wm. Reid, president; Harry S. Hodge, vice-presi- 
dent; N. G. Williams, Jr., secretary and treasurer, 
and general manager. The company has greater 
facilities than ever for carrying on the drill busi- 
ness, and are prepared to make all kindred tools. 
Henry F. Hiller continues as superinterdent, and 
Donald Churchill will represent the company 


directors. 
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governors; send tor catalogue and quotations: 


S.L. HOLT & CO., 67 Sudbury St., Boston, Mass. 











(Over 8,000 1n Use) 








ROBERTSON 
THOMPSON 





$85.00 for an 


ial, and the best designs 


Cocks and 25 other high grade specialties 






SHOULD 5 
Indicator when you can get either of these for 
$10.00, packed 1n finest Cases, finest Workmanship, finest mater- 
Send for circular of Reducing Wheels, Planimeters, Three-Way 
" IMPROVED 
HINE & ROBERTSON CO., = Straicht Line 
61 Cortlandt St., New York. $40.00 @ 





COOKE &« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THiS PAPER. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
cularsa, the whole cover every branch of Science applied 
to the Arts, sent free and free o postage to any one in any 
part of the world who will furnish h: dress. 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges, 
Cavnot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood 
working. 

CATALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavemen:, 
London, England. 












“Star” 
+ Lathe 


Screw Cut- 
ting Auto- 


matic Cross 
A Feed, ete. 
Cae en es eran 








Scroll Saws, oa Catalogue 
Circular Free 
of all our 














Saws, Lathe ’ 


Mortisers. Machinery. 





Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





MANUFACTURERS OF | 


FITCHBURG 


AND OTHER RS 
SEND FOR 





18- inch Engine aie. 


CATALOCUE E. tr 





FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURG, 
MASS. 





es 





& Sims Engines, should be marked 


the founders’ name. 


engines of any size. 


BVeVEVeVesetsse 


for the Greene engines, now and for eight years the castings for the 
‘ Builders Iron Foundry,” 
Special attention always given to castings of this character. 
We also have built and are now in position to buiid special or experimental 


Weee eee sesoeseseseseseseseswe 
pores IRON FOUNDRY, 
: FOUNDERS AND MACHINISTS, PROVIDENCE, R. 1. 


IRON CASTINGS—CASTINGS FOR STEAM ENGINES. 


The castings for the Geo. H. Corliss engines in the old days, then the castings 


Armington 
if they showed 








For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
BLAST, CONSTRUC- 
PERFECTLY ret 
BALANCED. ION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 501 Manhattan Building. 
S. 8S. TOWNSEND, Gen. Agent.) 163 & 165 Washington St, 
COOKE & CO., Selling Agents. f NEW YORK. 
In Writing Please Mention This Paper. 





ROOT’S FORCE BLAST ROTARY BLOWER. 





WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 


PHILADELPHIA, CHICAGO, 
DENVER. 


BOSTON, 
ST. Louis, 
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among the manufacturers and dealers. 
pany write us that business is brisk. 








Machinists’ Supplies and Iron. 





New York, April 14, 1894. 

Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $12.75 to $13.50; No. 2, 
$12.00 to $12.50; Gray Forge, $11.25 to $12.00. South- 
ern brands are quoted at $12 25 to $13.00 for No. 1 
Foundry; $11.00 to $11.50 for No. 2, and $10.75 to 
$11.25 for No, 3. 

Antimony—The market is dull and quiet. We 
quote L. X., 9%4e. to 93¢c.; Cookson’s, 10c. to 
i0%ec.; Ballett’s, 8.65c. to 8.75¢c., and U.S. French 
Star, 10c. 

Lard Oil—Prime is quoted at 63c. to 63%e. 

Copper—The market is practically unchanged. 
Lake Copper can be readily obtained at about 
9.50c. The supply of Casting Copper is low, and is 
quoted at 9i¥¢c. to 9 30¢ 

Lead—The market is firm at about 3.45c , with 
the official bullion quotation unchanged at 3.20c. 
Supplies even at the higher prices are not very 
plentiful. 

Spelter—The market seems to be demoralized; 
quotations are nominal at 3.70. for New York de 
livery. There is no demand. 

Tin—Sellers are disposed to be reserved in their 
offerings, as they claim that the outlook is in their 
favor. Prompt delivery can be obtained at 19.60c., 
and next month at 19.70c., but there is a scarcity 
of buyers. 


The com- 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care wil be forwarded. 





A prac. mech., 8 yrs. foreman, wants pos.; age 
34, habits Al. Foreman, AMERICAN MACHINIST. 


Wanted—Situation by experienced supt. Ma- 
chinist and die maker. Address H., Am. MAcH. 
Wanted—Agents to sell cur steel tapes. Timmis 


& Clissold, Bound Brook, N. J. 


Wanted 
nish reference. 


Position as foundry foreman ; will fur- 
Address W. J., AM. MACHINIST. 


Foreman patternmaker, of good geometric and 
constructive ability, desires a pos. R, Am. Macn. 


Mech. eng., grad., experienced in steam engines 
and mach. tools, wishes pos. as draftsman for now 
or later. Moderate terms. Box 63, Am. MaAcu. 


W anted—Draftsman who has had exp. in mech’l 
heating and ventilating. State age, exp ,refs., and 
salary wanted. Buffalo Forge Co., Buffalo, N. Y. 


Wanted—Position as foreman in iron foundry, 
one familiar with ail kinds of light and heavy 
castings in green, dry sand, and loam; references 
from last employer. P.H. Fox, Am. MACHINIST. 











EBSTABLISGHED IN 1874. 


CLEVELAND TWIST DRILL CO. icvomiteiecsomans, o. 


100 and 102 Reade Street. New York. 
85 Queen Victoria Street, London, Kng. 
Germany 





Second-Hand Machinery 


MODERN STYLE, IN GOOD ORDER 
BEING THE EQUIPMENT OF A 


MACHINE TOOL SHOP 


AND AN 


ENGINE AND BOILER WORKS 


WILL BE SOLD LOW BEFORE REMOVAL. 
IRON PLANERS, | ENGINE LATHES, 





Win. x 3 ft. Wheeler. 
20 * x 4° Lathe & Morse. 12 in. x 6 ft. Reed, 
22 ‘* x 6° Wheeler. 13 °° x 6° Blaisdell. 
24 x 4° Blaisdell, 14 x 6‘* Hendey. 
24 x 5‘ New Haven. 16 x 6‘ Blaisdell. 
24“ x 6‘ Wood Light. 16‘ x 6°S New Haven. 
26 x &* Pease, 16 x 8‘ Ames, 
30 _ 18 x 6‘ Eddy 
30 x10" “ ; 18 ‘* x 8** Putnam. 
82 x 6 “ Wood Light. } 20 x 10° Fitchburg, 
36 x 8‘ Pease. 1a" = 8* Pease. 
36 ‘* x 16 ‘* Bancroft. 22 nag = “ 
36 ** x 10° Gleason. 24 x 12‘* Putnam, 
60 “ x24“ Heavy Pattern, x rf “Pond, 
= me 32 x 16 °° Gleason. 
; SHAPERS. 36 x 18 ‘** Putnam. 
6 in. Stroke, Crank. M4 x 18° Lincoln. 
. ee o Gould. Pit Lathe, 72 in., I’. Plate. 
 °* ” Hendey. 
16 s+ Gould & Eber. BOILER TOOLS. 
22 Triple Geared 
SLOTTERS. Rolls 6, 8 and 10 ft. 
10 in. Stroke, Lowell. — a oe rR ABD 
9 “ we > Shear, 7 _ 
is anna a6 Phil. Flange Clamps. 
20 in. Swing, Prentice. MISCELLANEOUS, 
22 * ‘ rn 
26 ** “ “ Milling Mach. No. 2, ‘* Cinti.” 
4a" “ Old Style. Milling Mach, No. 3, Garvin. 
Radial Drill, 8 in. © Bor and Turn, Mill, 38 in, 
ee Vert. Turret Borer, B. & 8, 
BOLT CUTTERS. Gear Cutter, 36 in. 
354 in. Complete, ‘* Acme.” Pulley Lathe, 36 in. 
1% “ . National. Screw Mach. No. 5, B. & S. 


J. J. McCABE, 


E. P, BULLARD’s |§4 Dey St., 
NEW YORK. 


N. Y.Mach’y Warerooms. 





_ PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH, ANGLE 


ano TWIST DRILLGAGE 


J WYKE&CO E Boston, Mass 
MFRS FINE MACHINISTS TOOLS, 
—- SEND FOR LISTS—— 

CHA® CHURCHILL& CO.,LTD, AGTS. 
2! CRosSST.FinsBury, LONDON ENG 








MACHINERY 


NEW AND SECOND-HAND. 


Plate Planer, 1614 ft., one setting. 1 in. Plate. 
Shear No. 27, 30 in. throat, 34 in. plate. 

Above entirely New, made by Bement, Miles & Co. 
Boiler Rolls, 8 ft. 3in. between Housing. Cheap. 


Punch, 21 in. throat. Teal. 
57 in. Swing Driving Wheel Lathe, Double Head. 
ENGINE LATHES. | PLANERS. 

100 inches x 20 feet. | 72 inches x 25 feet. 4 Heads. 
74 “ aC 9 «“ 15 - * 

51 “ wo 60 “ 20 « 2 « 

48 “ 166 42 i i 8 B « 

40 se 14 as 36 a¢ i fe 2 €s 

25 “ 24 and 16 feet. | 30 inches x 12 feet. 1 Head. 
24 ” 25 feet, 30 x Meee 1 - 


| Smaller Sizes Planers. 
9, 12, 14, 24 and 26 in. Shaper. 
8, 12, 18 in. Slotter. 
Drills, Radial and Post. 
Screw Machines No.1,2,3, P.& W. 
| Dynamo for Electro-plating, etc. 


Other Sizes. 
Profiling Machine, P. & W. 
No.l &3 Universal Miller,B, & 5. 
1,500 Steam Hammer, Morgan. 
200 Bradley ae Upright. 
Lot of Polishing Machines, 
Shafting, Belting. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


CLAMP 
DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM&CO., 
Worcester, 
MASS. 

















EMMERT’S UNIVERSAL VISES. 
No Equal tor Economy and Convenience. 
= —_ No. 1. For Patternmuk- 
z ers and otber fine workmen 
Has norival. It may be ad- 
justed to fourteen (14) differ 
ent fixed positions. 

0.7. For acommon line eo 
work. Isascheap as any ir 
= the market, with many more 
advantages, Correspondence solicited. Prices, testimon 
ials and best references given. 

J.F,.EMMERT & SON, Box 313, Waynesboro, Pa 





order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut berewith. i 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


(=~ Bicycle and Labor Saving Machinery a Specialty. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N.Y. 


‘sassaud 
‘SSHONNd 


DROP HAMMERS, SHEARS, 


DIES AND SPECIAL MACHINERY, 


The STILES & PARKER PRESS 60. 





| 





Wanted—A first-class mechanic, with necessary 
experience and ability to adapt him to success- 
fully superintend construction of gas engines. 
Address * X. L.,’’ care of AMERICAN MACHINIST. 


Mechanical engineer of large experience wishes 
position as superintendent, head draftsman or to 
travel for manufacturing concern, Al reference. 
Box 55, AMERICAN MACHINIST. 


Young man desires position as assistant drafts- 
man. Has taken course in drawing at technical 
school; 7 years’ experience as machinist. Money 
not the first object. Box 62, AM. MACHINIST. 








+ MISCELLANEOUS WANTS +} 


Advertisements will be inserted under this head at 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue, Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 





Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Calipers, Surface Gauges, ete. Catalogue free, 
Send forit. F A. Welles, Milwaukee, Wis. 
Wanted—2d-hand 4 or 6 block wire-drawing bench, 
and two No. 4 Perkins’ wire nail mach. in good 
condition. J. J. Gordon, Carleton, St. Jobn, N. B. 
Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


Locomotive ‘‘999.”” Do you want a picture of her? 
Send 50 cents for our fine copper plate transparent 
picture (14x28), showing all parts inside and outside, 
all named and numbered, on satin gloss paper, 
for framing, educational, beautiful, correct. Loco- 
motive Engineering, 912 Temple Court, New York. 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year; the course is arranged so as to give 
students an opportunity to earn a portion of their 
expenses. Address Mechanical Department, Agri- 
cultural College P. O., Mich. 














_ 


AMERICAN GAS FURNACE CO.., 


OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





DETROIT TWIST DRILL Co., DETROIT, MICH. U. S. A, 


SOLE MANUFACTURERS OF 








GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 






Endorsed by Practical Mechanics Everywhere, 





Send for Catalogue. 





SECOND-HAND FVVACHINE “TOOLS. 





ENGINE LATHES, SHAPERS. 
1l4in. x 6 ft. Bogert. ° 
115°* x 6 Blaisdell. 1 10 in. Boynton & Plummer. 
115 °* x 8 * Fitchburg. 315 ‘** Juengst Friction. 
116°* x 8“ Bement. 2 15in Wood and Light Trav- 
116‘* x 6* F. E. Reed. erse head. 
116“ x 6° Perkins, 1 18 in, Putnam Traverse head. 
118 ** x 8‘ Munzer. 
118 x 6“ Pease. ne eee 
120 x 6* Bullard. SCREW MACHINES. 
120“ x 8* Pease. a ; : 
124° x14“ Dexter. 1 No. 00 Garvin, wire feed. 
1 26 “ x 10 “* New Haven. 1‘. 2 Brown & Sharpe. 
126‘ x25“ L. W. Pond. eae - 
ina 8 Fifield 
130 ‘* x12 “ Pease MISCELLANEOUS. 
1 34“ x20 “ Perkins. 
3 No. 2 Garvin Cutter Grinders, 
PLANERS. 3 ‘* 4 Garvin Millers, 
1 16in, Lathe and Morse Crank. | 1 4 in. Curtis Pipe Machine. 
116 ‘** x 16 in, x 3 ft. Walter | 1 No. 6 Niagara Punch Press, 
Bros. 2 ‘ 2 Garvin Spring Coilers. 
1 22 in. x 22 in. x 4 ft. Pond. 1 22 in. x 8 ft. Ames Winding 
128 * x28 ‘* x7“ NewHaven. Lathe. 
Tae 2 20 in. x 6 ft. Gould & E. Hand 
DRILL PRESSES. athe. 
3 Milliken Light Bench. 1 No. 144 Garvin Miller, 
1 10 in. 3 Spindle Slate. 2 ‘** 1. & W. Lincoln Millers. 
2 No. 34 Spindle Garvin, Mee Mes “ sd rs 
2 13 in. Burnham Sensitive. 1 “ 1 Reed a4 “ 
2 No, 24 Spindle Garvin. 115 in. x 5 ft. Hendey Turret 
1° 46 so “ Lathe. 
1 3 Spindle Pratt & W. | 3 10in. Garvin Hand Lathes. 
1 24 in. Cincinnati. 112 ‘‘ Standard Hand Lathe. 
1 5 ft. Niles Univ. Radial. | 1 2 * Bignall Pipe Machine, 


Also, a large number of other machines, Write for complete list 


and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK, 


RELIABLE 
TOOLs. 


THIS IS ONLY 












_— ONE OF 
END 

FOR i894 man. 
CATALOGUE. 


PROPER 
PRICES. 
J. STEVENS ARMS & TOOL 60., 


Box 232, CHICOPEE FALLS, MASS, 





Hot Iron 
ee or Steel, 
KING MFG. CO., 





ae 


A. R. 


ERIE, tith & 12th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 











YOU WANT ANYTHING IN THE LINE OF 


DA SSS OOP HAMMERS STAMPS 
0 


AUTOMATIC DROP LIFTERS ° 


SEND FOR CATALOGUE 
TO 


aE CK MFG. CO, iy 








FOR SALE OR RENT 


On ver terms, or will rent for a term of years, 
A Brick Foundry and Machine Shop connected, 
located in Canton, Ohio and available to tracks of 
three railway systems. Main building 300x40 
with power house attached, and detached office 
building. Shop fully fy 9 a with power line 
shafting and cupola, Address, 


NATIONAL HOT WATER HEATER CO., 
40 DEARBORN ST., CHICAGO, ILL. 


POWER 









Adjustable. Improved. 
FOR TIN, BRASS AND 
SHEET IRON WORKERS. 

WORKMANSHIP GUARANTEED. 
STRONG AND DURABLE. 
Send for Circulars. 
SPRINGFIELD MACHINE TOOL CO, 
SPRINGFIELD, OHIO. 
Z NEW YORK AGENT: 
J.J. McCABE, 14 Dey St. 


AMERICAN MACHINERY IN EUROPE. 


Praetical mechanic who has had many years successful 
experience in England, Scotland and on the Continent, 
selling and erecting complicated machinery, wishes to 
represent some American concern abroad in similar ca- 
pacity. Compensation to depend on success. Best refer- 
ences from parties represented there. 


Box 52, AMERICAN MACHINIST. 








American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Adjustable Blade Reamers, 


gin. to 2h in. 
Send for New Pamphlet. 
JAMES A. TAYLOR & CO. 


lIMACHINER 
\ For Reducing and Pointing Wire, 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 
Power Presses 


For Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description. 
Taper Rolling Machines 
a Specialty. 

The Coulter & McKenzie Mach. Co. 
540 Water St., BRIDGEPORT, CoNN. 








———— 














WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building 


THE BEST BLOWER now on the 


market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas? 


When you require a positive blast an 


write to 


want something eflicient and economical, 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 


IND. 


PRESSES 





Bie ads 














Re alias 














Aprit 19, 1894 AMERICAN 
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SAFETY BOILER WORKS. 


NGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HAGRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements. 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


NEw YorK, N. Y.: 616 Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 
Daas, TEx.: Hunter & Booso. 


THOS. H. DALLETT & CO.,| Shriver’s New York Traveling Cranes 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. FOR HAND OR ae ed 
MANUFACTURERS OF ELECTRIC POWER. a CS 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
® Machinery. 








T. Shriver & Go 933 East Seth St 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 


capacity. to be operated by Hand, or wholl i 
by Electricity. J thas waves 


NORTON EMERY WHEEL CO., 


WORCESTER, MASS. 











ILLUSTRATED CATALOGUE FREE. 









AVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 
















2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 











CATALOGUE 
? er eae y OF OVER 

GROBET A tA) A ) ae 300 PAGES 
7 ikea a4 4 4 DIFFERENT SENT ON 


APPLICATION. 


SWISS FILES. 


ag? INT: OME \ QO THE ECAN co., 
239 to 259 W. FRONT ST., Cincinnati, Ohio, U.S. A. 
ra eB T Makers of WOOD-WORKING MACHINERY 
ry FOR ANY CLASS OF WORK. 














WE TOOK THE “GRAND HONORS " at World's Fair, 








articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception of papers is exhausted. 


“ BRACTICAL 
of two or three issues,and orders can 


DRAWING 79 | hereafter be filled by the set only. 
s A number of engineering schools 
By J. G. A. MEYER. are using these articles in lieu of a | : = 
The demand for back numbers of | teXt book on this important branch 
aisnriean aseuate contain obmechanica, American Machinist, 
this valuable series of articles, has he set of 92 papers w ve sent by | Sales 
been so great, that, notwithstand- | mail to any address in the U.S.. Can- 203 BROADWAY, 
NEW YORK. 


ADDRESS : 


ing it has compelled us to issue | ada or Mexico for $5 00, postpaid, 
special reprints of several of the | and toany foreign country for $7.00. 





. Ged 






The National g 
Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 


500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 

The National 

Pipe Bending 

Co. 

82 River St. 
New Haven, Ct. 


The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 








Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S, A. 





Style A, Three Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 


Style B, Two-Jaw. 





CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. 
application. 

Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
LATHE AND DRILL CHUCKS. 


hi Buyers should note quality first 
mn and then price. We have made im- 
1 spotoments which greatly increase 


Prices and discount on 









UW he durability and accuracy of out 
tools. Please investigate our claima 


of) Tucan any 


i . SS 


SECTION INDPT 
es aie THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


Jordan Elaner Chucks, SKINNER CHUCKS. 


Independent Tnivers 
SEND FOR CIRCULAR, ndependent and Universal 


Chucks, Combination Lathe 
c.W.JORDAN 


Chucks with patent revers- 
4 Wayne St., 


ible jaws, Drill Chucks, 
WORCESTER, MASS. 


Planer Chucks and Face 
The National, 
INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Plate Jaws. 
SKINNER CHUCK C€0., 
New Britain, - - Conn, 
SEND FOR CATALOGUE, 
Est’d 1882. Strongest. Easiest to change. Best finish. 
Reversible Jaws (patented) giving 5 changes in- 
cluding every possible position. ILLUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
39 Cortlandt Street, N.Y. _ 
Works, 1300 Hudson, Hoboken, N. J. 


We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue ? 




















Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Shank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; KE. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


Drill Chuck. 


The only chuck ever introduced, me- 
chanicallycorrect, Will hold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools, Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue, 


M. lL. ANDREW & CO. Cincinnati, Ohio. 


DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 
TRUMP BROS. MACHINE CO., MFRS., 
WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 





JAPANNING, TINNING, NIGKELING, 


And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron, Send sample for estimate. 


H B. MAXWELL, 420 & 422 W. Court St., Rome, N. Y, 


The Andrew Patent 

















CUTTING DIES FOR 


Cloth, Paper, Rubber etc, 


Best Steel, Finest Workmanship. 


THE 
Hoggson & Pettis Mfg.Co., 
NEW HAVEN, CONN, 
Mfrs.of the Celebrated Sweetland Chuck, 


C7TaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


7TO2 TEMPLE CourrT, CHICAGO. | DETROIT, 
New Yor« Office, 182 FRONT Sr. MICH. 











THE 


Oneida Mfe, Chuck Co, 


ONEIDA, N.Y., U.S, A. 


Manufacturers of The Mon 
arch Lathe Chuek and Little 
Hercules Drill Chuck, Write for 
catalogue direct, or to 


CHAS, CHURCHILL & C0, Ltd, 
21 Cross Street, 
Finsbury, London, ENGLAND. 


BEVEL GEARS, 


Cut Theoretically Correct. — 
For partioulars and estimates apply to 


HUGO BILGRAM, 











MONEY SAVED. 







Comprnep Deri, anp CounTEeRsINK ror Centerina Latugk Work 








Size of body 3-10 in.; Drill 4 in. and 3-32, or same size each end. 
oa 15-64in.» “ 8-100 and 7-100. MACHINIST, 
“ « — 43.64in.; “ 1-16inch. Price $1.50 per doz. Successor to 
J. T. SLOCOMB & CO., Providence, R. |. BREHMER BROS., 


440 N, 12th St,, Philadelphia, Pa, 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
sing any kind of water. Hard Sheet Steel Trougha 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


mig, JACKS, VALVES, FITTINGS, PACKINGS, 
ii a Y ve 


COCOUMULATORS. 


Tee The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 


204, 206, 208 and 210 EAST 43d STREET, 
NEW YORK. 










as " 














, Hydraulic Flange Packings. 


2 Plunger Belt Pump, 
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p~-NGCINE LATHES. 


’ and 24” furnished in lengths of 8, 10, 12, 14, 
Pe 16 feet Bed. 


With all modern Improvements. 








Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 


Dietz, Schumacher & Co., 
to be obtained at a moderate price. 


Cincinnati, 0., U. S. A. 


UCKINCG. 


Go into your shop at any hour and see how 
many of your engine lathes have chucks on 
them. 

Why not provide yourself with a regular 
chucking lathe with all the modern features 
of such a tool? 

Give your engine ldthes a chance! One 
chucking lathe should bore the work for a 
dozen or twenty engine lathes. 

We yal a line of such tools, including 12” 

15,16 , 91 , 22 ,.30,,ana 37. 

Write us 1 catalogue and prices. 


THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, O., U.S. A. 
FLATHER & GOMPANY, 


NASHUA, N. H., U. S.A. 


f LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


ADAM®S 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made In all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread 
ing head is made entirely of steel. No tinks, levers, springs, caps, 
cases, blocks or die page fe or about the head. Separate Heads 
ona a Furnished. for descriptive circular and price 


Capitol Mig. Co., 125 to 137 Rees St, ., Chicago, TL, 0 u. A. A, 


at ts for Great Britain, CHARL 
ross Street, Finsbury, Lote rg he England. 


BUCK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


STRANGE, BUT TRUE!! 
Tae New Process Raw Hine Gans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 








C 

















The Flather Lathe, 22 inch. 

















EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 


35 Hartford Street, BOSTON, MASS, 


WRITE FOR 


OURNEW 1894 Catalogue 


JUST ISSUED. 
SHOWING SEVERAL NEW MACHINES, 


A number of which have been designed specially for 


BICYCLE MANUFACTURING. 


























— ALSO SHOWING— 
REDUCTION IN PRICES 
THE CARVIN MACHINE CO., 
Laight and Canal Sts., - - NEW YORK. 
S 
WYMAN & a — ester, Mass. 
BRIGHT SURFACES. 
Is not only USEFUL but is 
Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Stcam Engines, &c. 
Tre STEVENSON BRO. & CO., 
Lawayo, Fanweonen & Monroy Go 
WET EMERY GRINDER. 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
circular. 
LELAND, FAULCONER & NORTON CO., 


on some of our regular machines. 
[ 0 ake a NECESSITY to all. 
132 South Second St., Philadelphia. 
Any amount of water easily applied without the 
Machine. Truing Device, which is inexpensive, 
stone trough and much more effective. Send for 
96 TO 106 BATES STREET, DETROIT, MICH. 








VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 


=the Almond Coupling 


A NEW quarter turn 
motion to replace 
= quarter turn belts and 
— bevel gears. 


T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 















’P, BLAISDELL & CO., 


Manufacturers of 


va Machinists’ Tools, 


WORCESTER, MASS, 





NoOIsELSss. 











any Metal. 





They require No 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., : 





PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y..U.S.A. 





Albro Worm and Worm Gear 








WALPOLE 
SOLDERING 


LI Qt UID 
SOLID. 


WHY EXTENSIVELY USED ? 





It does the work Better, Quicker, 
and Cheaper than anything else. 


Samples and full particulars 
cheerfully furnished by the 


WALPOLE CHETICAL CO., 


"ALPOLE, MA 88. 


SSSR ESSE SSS SSBB eee 

















Consumes less 
power and gives 
better results 
than any other 


THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin 
ciple. Will cut perfect 
key ways either straight 


ny or taper through work 
Sy stem. Infor- of any diameter, shape 
° or size. By meansot the 
mation Be h eer- improved upper guide 


ar, the tool is held 
rigid,insuringa perfect 
ly straight cutthrough 
outthestroke. All chips 
come out clear of the 
working parts of the 
machine, Micrometer 
screw regulates depth 
ofcut. Forrapid work 
— and exact 
yu of same this machine 
— has noequal. Send for 
- illustrated catalogue 
containing “new rule for Standard Dimensions of Keys and 
Keyways. 


BAKER BROTHERS, 365 South Erie St. Toledo, Ohio. 


Ni fully furnished. 
> The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


duplication 











MANUFACTURERS OF 


LANDIS BROS., WAYNESBORO, PA, 


Universal and Plain Grinding Machines 


in four sizes as follows: 
No. 2, 10 inches swing, 30 inches between Centers. 
ws rf ee 4" “ s 
‘ 420 Ty ee 60 
*. 5, 20 i) . S6 
With latest and most approved improvements. 
for Catalogue. 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, 
London, E. 

France and Belgium : Ad’Janssens, 16 Place de la Repub- 
ene. Paris. 


Send 








No. 3 UNIVERSAL GRINDER. 


Russia: M. Liphart & Co., Moscow. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
Now, Bedtord 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


W. C. YOUNG MFG. CO., “°xass™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


Lathes, 
Planers, 
Drills, 
Slotters, 

Etc. 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 















FF. E. REED & C0, 


Worcester, Mass.,g2 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, !1! Liberty St., New York. 
60 South Canal St., Chicago. 











SEND FOR CIRCULAR. 


D, SAUNDERS SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


2: f an 
= — ,” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. YW. 












Capacity 
4 2 in. diameter, 
24 in. long. 

2 BY 24 FLAT TURRET LATHE. 





JONES : LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 





A JILver’s Proeir 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
will do better nor more than ours. Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 











BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING 


OHIO. 





MILLS. 








LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 


is ewe irs 3 
fh: Jemamgmensi a 
* MACHINISTS” SCALES, 


PATENT END GRADUATION. 
Wo Invite Com rons for Accuracy with all others. 
EVERY SCAL NTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE. N. Y 


BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 
Every Machine Guaranteed. 


MANUFACTURED 
WM. BARKER & CO., Cincinnati, Ohio. 


SEND FOR CIRCULAR. 











SEND FOR CATALOCUE. 


Ww _ STER MACHINE SCREW co 





perry 


on *. 
















, WW 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


CURTIS, 
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.— =zf0 O. ss a. ar CC ——= 
> rFEL&ESSE Sane) ; lial Si 
he =) KeUF NEW ESSER Co Co NS 
o/11) Branch: 265 State St. Chicago, 


Manufacturers of 
Drawing Materials, 
Surveying Instru- 

ments, &c. ee: 





a 
_ . 2S, 


Paragon Drawing Instrume nts, Extra and Best uality ; 
German Drawing Instruments, Parag zon, Duplex, Univer 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles, T- Squares, &c. 

Slide Rules: Mannheim, Duplex, Charpentier, &c. 





CASTINGS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machine, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & ( & 00., Lt'd, 
21 Cross St,, Finsbury, London, 


YES We build CUTTING OFF MACHINES. 
» Yes, we try to keep i] 
up with the times, Don t You ? 


Yes, our NEW TOOL BLOCKS are great. 
Yes, our ACCELERATED SPEED MACHINES 
do double the work in the same time. 











Yes, we will gladly send you circulars. 


HURLBUT-ROGERS MACHINE CO., 


SOUTH SUDBURY, MASS. 


ae FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubin Washers, 
for Electrical [nsulation, Friction Bear 
ings, Noiseless Gears, Dust Guards, Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 














4) ‘yaodoSplig “}§ Uopsvy 99 
n a , 





Catalogue on application, 


And 15 Long Lane, London, E. C. 


Trade Mark. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 


INSTRUCTION“ MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING anv VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, AND 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 
Mechanics and Industrial Sciences. 


SCRANTON, PA. 











A000 STUDENTS. 





W. D. FORBES & CO., 
1300 HUDSON STREET, 
HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL GUN MAKING 
PLACES US IN A POSITION TO OFFER THE BEST FACIL- 


ITIES TO INVENTORS OF SMALL 


ARMS WHO DESIRE 


TO SUBMIT WEAPONS TO THE NAVAL BOARD. 





THE ARMSTRONC TOOL HOLDER. 
For general use on Lathe, Shaper and Planer, 


Over 10,000already 
in use. Have sold 
nd sees to one con- 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 
THE BURTON MACHINE CoO., 


o 
s. H. BROWN & Co., 302 Peach St., 








Holders, and are in all bores from 1 15-16 


glad to be able to 


The cut represents 
Fitehbure, gr S our Stationary and 
ay 2c 92 Portable Key - Seat- 
Armstrong Bros. ing Machine. which 
Teal Co. S fully meets all the 
Dear Sirs: In an- Ss veauirements of a 
swer to your favor 5 machine shop, They are furnished 
of April 18th, we = with one, two or three Arbors as 
would say that we os desired, to cut any width of key-seat 
are much pleased md up to 2 1-2 inches wide 

with your Tool S 1 15-16 inches Arbor works 

= 

S 

Qa 

wv 


inches to 3 inches 








TH diameter, 
7A give them our rec- and cuts seats 12 inches 
ommendation. long. 
Y | truly yours, 2 7-16 inches Arbor works in all bores fro om 2 7-16 inches to 
GAY YY; Gy “. ‘Brown & Co. | 6 inches diameter, and cuts seats 16 inches long 
Laie cdl eb La Let ue aene you 6 m5. 7 nae inches Arbor works in all bore ‘fro mm 4 7-16 inches to 
Patented February 28, 18 inches diameter, and cuts seats * inc she long. 
y 28, 1893, Send for circulars With an attachment for the purp e seats can be cut in holes 
ARMSTRONG BROS. TOOL 00., 76 and 78 Edgewood Ave,, Chicago, oe mel as i. os diamete ry by one passage of the cutter. 
: ne work is heavy and too large to be placed on machine it 
CHAS, CHURCHILL & CO,, London, Eng., Agents. can be detached from’ stand and used as px oriable wachine, 





| 






BG. nils 


made witheut back gears if de- 
sired Best drill on earth for 
the mopey. Also, full line of 


UPRIGHT DRILLS, 


. Sizes from 22’ to 36”, Inclusive- 

Nearly one hundred 
machines purchased by 
one electricai plant. 


J. E. SNYDER, 


Worcester, Mass. 








1|FOOT haba LATHES 


For Electrical 
and Experimen- 
tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in com 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 


W. F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cnoss ST.. Finsgaury. LONDON. E. C.+ ENG 
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WM. SELLERS & C0, Incorporated 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 


: Pulleys, Hangers, Oouplings, 
- INJECTORS FOR ALL CLASSES OF BOILERS. 


Eto, 





i TT TSTATTE C0., 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 








>» STARRETT’S UNIVERSAL 


Surface Gauge 


FOR TOOL-MAKERS. 








No. 56. - -Weighs, 11 0z. 5§ 
high. Ste a base, case ae 
\ Has my improved Sleeve. Spindle 
1H “ be set in any position from vertical 
» horizontal. Scriber can be used 
bel yw base for Depth or M: arking 
Gauge. 
PRICE, $3.00. 
| \ Tools warranted. Catalogue free. 
L. S. STARRETT, 


ATHOL, MAss.,U.S.A. 
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ee eb be be be be be be be be he bh be be he be be eh be he be vw 
<>. 

bab hbboooabobobb bo bhbbbbb bb bo bbb bb bb bo o> 

ee ee be be be be bo he hi he hi hi hi hi hi ha hi ha ha hi hi hi hi ha hi hi 








London Agents: 
Chas. Chur hill & Co., 
L. — i 
21 Cross Street, 
Finsbury, nC. 
habhbbhboa SESSESSEPOSESOBASORE 
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JF YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to Tue Jones Bros. ELECTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 





'THE BUFFALO STEAM PUMP CO. 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


Fok ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


Oger hg IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 











BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS 


: ee at 2 es siggy ae cua a = = ae DUPLEX OR SINGLE, 
eS sia ee SIMPLE OR COMPOUND 
' = : MINE Pumps, SINKING PUMPS, PRESSURE 


PumPs, VACUUM PUMPS, ARTESIAN WELL 
PumPs, POWER Pumps, Etc.. Etc. 





a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


LOWVILLE IRON WORKS CO, ‘owyyt= 


MANUFACTURERS OF 


PU 








For Boiler “jj and 
Feeding, other 
Elevator purposes, 
Work, i Send for 

Pulp Mills, © Circular. 





WIS S71 TOR 


PAID VR AS TON Sh ve “os va TA 





DETRICK & HARVEY, 
MACHINE 6O., 


Manufacturers, 


Galtimore, me. 









——— 


WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


¥>) SPECIAL MACHINERY. 


oe ESTIMATES GIVEN ON MACHINES 





Lock Su CALIPER RU. 





CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO@O., 


ATHOL, MASS., U. S. A. 





IN QUANTITIES. 
12 DRILLS se us, wey oe. 


Correct in Design, Workmanship and Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 Center St. New York, 


AGENTS FOR NEW YORK AND VICINITY. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indis maatie Too! 
for all , se enc ood- 
workers, L tas and 
Best Design. Infringers 
Prosecuted. Trial, not 








IS orders, solicited. 
PERKINS & CO., 
ag Grand Rapids, Mich, 
STOCKS, NEAVE & CO., 
Manchester, England. 








NO KEYS. NO snicinamniicont we SLIPPING. STUART’S PATENT 
— Compression Wedge Coupling. 


SENT ON TRIAL. 


\y Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R. J, STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N.Y. ‘ 











C: TNL 


N, EB. Cor, Water & Market Sts. 
az Hamilton, Ohio, U. 8. A. 


MODERN 


16’’, 22”, 26/’, 32’” and 36”’ 
Back Geared and Power Feed 


DRILL PRESSES 


f A SPECIALTY. 
~ = OORRESPOMDENGE SOLICITED 


ARTHUR'S PATENT, SEPT. 22,1891, 





ARTHUR'S " “INIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


ge see THE ARTHUR C0., Gen’! Machine oes, 


86 John St., 








rama Ls a 5 





THE HENDEY MACHINE CO., TORRINGTON. CONN. 


MANUFACTURERS OF 


mreeres SHAPERS, PLANERS AND ENGINE LATHES, 





We have a few of our common engine 
lathes, as per this cut, 16 inch, 18 inch, 21 
inch and 24 inch swing, of various lengths 
of bed (all new), which we will sell at 
very low figures. We have stopped mak- 








ing this style of lathe, and are now making 
only the improved 














Agents: CHARLES CHURCHILL & C0., Ltd., London, Eng,; SCHUCHARDI & SCHUTTE, Berlin, Ger.; EUGEN SOLLER, Basel, Switzerland. 


HENDEY-NORTON LATHE, 


and for this reason we wish to close out 
these lathes and make room for the manu- 
facture of the new lathe on an enlarged 
scale. We have illustrated catalogues, 
showing this lathe fully, and also price 
lists of the same, which we will send on 
application. 


antee to be strictly first-class in every way 


These lathes we fully guar- 











cea et Beale 
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THE ALS Se AUTOMATIC CUT-OFF ENGINES, 






Slow Speed, Medium Speed 
and High Speed Engines. 


Simple, C’mpound, and Triple Expansion 
Enginss, High Pressure Boilers. 


ih!} Complete Steam Power Plants of 
» Highest Attainable Effi- 
ciency, Address 


Page buckeye Engine Co. 
= No. 26 Franklin Ave, 
SALEM, 0. 








RETURN 


STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


| STEAM PUMPS 


may AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 
VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


83d & Walnut Streets, 
Philadel phia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


A MANY NEW IMPROVEMENTS 
FOR USE WITH 


| COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
SOR GASOLINE. 


COMBINED 
“OTTO' GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


& @ Positive Motion. 
OP Steel Gearing. 
Brass Wheels. 


Absolutely 
Accurate. 


s M. BALZER, 


Manufa em er of Ce runt 
ing a ey = pasurin 
Machi 











129 Worth ‘Street, 
NEW YORK. 








XWE OHO STAMP Ws) 

123 GCHAMPLAIN ST. 
CLEVELAND. GA/O. ) 
SEND FOR PRICE LIST NO 4e 








STRONG, WELL BUILT 
zest “STEAMENGINES 
i to i Horse Power 
° —> Adapted to Heavy, 
Aig ‘ 


\ > Continuous Work. 
SUITABLE 


=) Tubular & Firebox 
BOl LERS 


CHAN DLER & TAYLOR co. INDIANAPOLIS, IND. 


GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAPETY VAPOR ENGINE C0, 
16 Murray St., New York. 


General Agents Wanted. 





















aS FRICTION CONE CO. 


= HANGING AND STANDING 





Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 

No. 85 WATER STREET: 
BOSTON, MASS. 











<ONOVER’ 


HANDSOME CATALOGUE ON 


ay) SOONDENSER 
THE CONOVER MFG.CO. 39 Contuanot St.NY. 












AMERICAN WATCH TOOL C0. 


LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 


AS GROWING RAPIDLYinFAVOR 








The Highest Award at the World's Columbian Exposition. 





—~ Tag) gg ge heme = RIVETT LATHE 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents, 
Boston, Mass., and Chicago, Ill., U.S. A. 











DRY STEAM. 


LI ENGINE 
Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean ond he Steam 


to Engines, Dry Ho 

Place Separator as es to engin 
as possible, the steam taking a spiral 
course be twee n the threads caus 
the water to be ys 1rown by centrifu nal 
force nies st the outer walls, while the 
dry steam goes nie ough the small holes 
© center of pipe. Steam can enter at 
A or as jonvenic ence may require 
gio used yy onveying steam long ¢ ved 


tances, for Ste Pen » Hammers, Dry Hous 
Water Gas Generators wand for all pur. 
poses where Dry Steam is necessary. 


CEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 








MOFFET PORTABLE DRILL. 


UNSURPASSED bap vf tony ‘sg to 
lam 














ASA 1% inches 
eter. 
REAMER. ; 
— Runs with Steam 
Will work in any . Qin 
position. ¥ Compressed Air. 


pied by 
J.G.TIMOLAT, 


89 & 91 8. Fifth Ave., 
NEW YORK. 





aS2/5 \y MTT §. 


NZ 


MANUFACTURERS 
_OF IMPROVED ~- 


CORWLNSS; STEAM ENGINES § 


VARIETY ao: 
IN FULL ¥ Ee eae 
[omecete Pants = = 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalocue. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machiner 


ENGINES 


\ 

Y) WESTON ENGINE CO., 

j vane POST, N. Y. 

re PRESENTATIVES 

= SULTAN SCHOLL & CO. 126 Libe rty St., N.Y, 
EO. D, HOFFMAN, 82 Lake St., Chicag 

H. M SCIPLE & CO., 3a & Arch Sts., Phila, 


CORLISS STEAM ENGINES. 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 

























CoNTRACTS 
TAKEN FOR 





~ WAYNESBOR® 








(Tandem Compound.) 





AUTOMATIC 


W ES ON » a 


HIGH PRESSURE BOILERS 


AND 


SOMPLETE POWER PLANTS 





——= = 
oT RSE torrente ener nema 








88 Co re “nad whing *. ork Cit 
AMES IRON WORKS, Cras ace 
50 Oliver Bir et, Bos sto Ma 


ROCK DRILLS CQ} ae 


eet = Ne 
a 
s 





AiR COMPRESSORS WITH 
Compounn Air Cyiinpvers, 
ano Compounp Steam Cyt. 
INDERS WITH Meyer or Cor- 
Liss VaLves. 


RAND DRILL C0,, 


23 Park Place, 


aa — NEW YORK, U. S.A. 
Z m Baan CH OFFICES: Monadnock 

A nile ding, Chicago ee ming, 

Mic 4 s Wiis ibth St. benver; Bhee 


( ‘anada ; “Apartede 
830, ye City, 


LK. rh TNOUUPERING C1 


NIGETOWN, PHILADELPHIA, PA. 


COMPRESSORS. 
oa 








49 DEY STREET, NEW YORK. 
— a ——— 
Elevators, Conveyors, Fibre Graphite Bearings requiring no Oi! or other lubricant. 


Chicago-Link-LBelt Machinery Co. 








Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, 136 Liberty Street. 





BE APPLIED AND REMOVED IN A FEW 
SK MINUTES. HAS A GRIP EQUAL TO A 

PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 
Zeer ae 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


CAN 








Estimates and Plans fur- 
nished for transmitting 
Power by 










Friction Clutch Couplings. )# \ RESIS ON Ta 
STEAM SIRENS. = VERTICAL 

Send for a 4 > Ss H AFTI N Cc. 

17 Dey St., New York. = Also for Erecting same. 
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BROWN & SHARPE MFG.CO.), 


MEASURING MACHINE. 








Germany—G 
Berlin, Ww. 
FRANCE — PENWICK FRERES & CO., 21 Rue 
Martel, Paris 


STANDARD 


STANDARD 


CAUGES. 





PROVIDENCE, R. 1, 0. 8. A. 


CALIPER CAUGES. 
INTERNAL AND EXTERNAL 


Appliances for Attaining 


saci 
Enotanp—BUCK & HIC eg AN, 280 White- 
chapel Road, London, E. 
Germany—SCHUC ‘ong $3 : SCHUTTE, 59 
Spandauerstrasse, Berlin, C. (Small Tools). 


DIEC sHMANN, Ansbacherstr, 5 


France—F. G KREU —— ER, 140 Rue de 
Neuilly Pute aux (Se 
Cuicago,ILu.—FRED. ie "RIC H, 23 30, Canal St. 














NEW YORK, BOSTON, 





CHICAGO, 
Correspondence Solicited. 


tHE NILES TOOL WORKS oo. 


MACHINE TOOLS ° 


NO. 3 HORIZONTAL BORING AND DRILLING MACHINE, 


PHILADELPHIA, 


PITTSBURGH. 


HAMILTON, 
OHIO. 











TRADE 
ENKING 


Medehiat 


JENKINS STANDARD PACKING 





JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. 
not loaded to increase weight. 
or burn out, 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


It is 


Does not rot 
Every sheet is stamped with 





il.3 oF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


Mew York Offlce, Equitable Building. 
GEORGE PLACE, Agent. 


NEW 63-INCH LATHE. 








SPUR- AND SPIRAL-GEARED 


(“ SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A.GRAY CO., 





477-483 Sycamore St., CINCINNATI, O. 



















length. 


20 SIZES. 
From 22/’x22’’ 
to 96x72” any 











EBERHARDT’S PAT. TOOL HOLDER. 








0 a 
NOI N05 
: ; 
1x 1% 16 6 
Pn 
A 1x 1% x 13 , Gsm 





1x 1% x13 


1x 13/g x 8% 


li (dy 





1%4* 13/4 x12 


Se eee 


jens 


For LATHES, PLANERS AND SHAPERS. 


IT NEVER REQUIRES FORCINC. 
NO STOCK OF HEAVY STEEL ON HAND. 
WILL SAVE ITS COST IN A FEW DAYS 


Wl ra 


N° 8 


%ex1%4x9 


us 
9 
7g*WV/4x7 
Pung 
or t477 
»? Cosa 


WRITE FOR DESCRIPTIVE CIRCULARS 
To COULD & EBERHARDT, NEWARK, N., J. 


Patented July 17, 1891. 


Not an infringement. 





THE PRATT & WHITNEY CO. 
HARTFORD, CONN., U. S. A. 


Ask trial of Holders with Inserted Cutters, in Lathes an; 
Planers for Turning, Cutting off, Threading, Shaping, an 
Boring Metals. The cutters are inexpensive and may | 
sharpened by grinding without changing the form. 

Milling Sattors, in variety, carried in stock and mad 
to order. 


Circulars and Prices Furnished upon application. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


PATENT BELT CLAMPS. 


EIGHT SIZES, 
FROM 
8 TO 36 INCHES. 


The BILLINGS & SPENCER C0., 


HARTFORD, CONN. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L, ROFFO, 58 Boulevarde Richard Lenoir, farts. 
Russia—/J, BLOCK, Moscow. 




















WARNER & SWASEY, 


CLEVELAND, . OTC. 


MANUFACTURERS OF 


“g.TURRET ENGINE 










= = — LATHES 
= bee 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds ot 


ascnrsiss TOOLS AND SUPPLIES. 




















SWING. 


FIFIELD, 


MANUFACTURER wr 


ENGINE LaTHES 
ro 
Cuts, Photographs and Prices furnished 


50 IN. 








on application. 
Lowell, Mass, U.S. A. 
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The Celebrated 
: F. E. REED 
= 16-inch Swing ‘ 
Engine Lathe. = 





FROM 


111-113 LIBERTY ST., NEW YORE, 





GEO. W. 


We carry the largest line of Tools and Supplies in the City. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN® GORDON 








M. ALLEN, PresipEnr. 


Tae WORCESTER, MASS. w) M. B. FRANKLIN, Vice-PrEsIDENT. 


(SSSA a? DROP FORGINGS 
ih es F. B. ALLEN, SEconpD VicE-PRESIDENT 
WOOD WORKERS’ VISES J. B. Prercn, SEcRETARY & TREASURER. 


xem THE ACME MACHINERY CO. 


E 3 CLEVELAND, OHIO. 
i yi Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Autematio. 
BOLT CUTTERS, 
Cutting from 1-8 in, to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CH EAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices, They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO., 


See our Advertisement on page 18, 




















PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1888. 
PAT, Ava. 25, 1885. 





TORRINS TO, 





Manufacturer 


J.M.CARPENTER — 





PAWTUCKET.R.|I. 





APS & DIE 








a a ie 


ic. 


—_'\\ 


T 





